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(57) Abstract 

Drug complexes wherein a carboxy (C M )alkyldextran polyalcohol, which has been treated under such conditions as to allow the 
substantially complete formation of the polyalcohol, is bonded to the residue of a medicinal compound such as an antitumor agent via a 
spacer consisting of one amino acid or a spacer consisting of two to eight amino acids bonded to each other via peptide bonds The 
complexes are excellent in the tumor site selectivity and thus can exhibit a high antitumor effect with relieved expression of toxicity 
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SK$£Ha W094/19376 WU^£WlJ-3^1&©?7 
*^bt K* v;u t*-> yut"->> > -7^ h^-f ->>c. XliT'utv^ 

%&&W^m-? S^ffiKoi^T, T^^-^r^ K - K4- v;l/f-> 
t5if%-^+ + U T-©jfil+^tt«ti5i:il3^^©KI#J (^lOEB^DDS 

^mmmwm. 279. 1994); r£«*-^rf- k- K+7^k"->>^i;it5 

• ttftI&^<fc£La^£&^J 9 HI B ^^SjJ^^^il^^^, 292. 
1994) ; fn9[ilW2S§f!S&i&[pJ-tr J^-- (EISId^^^) D-9, 1995 ; 

^®S^r>>^^^A. B*it¥&, ffiKSSI, 51. 1995) <i: ©$g*r*<£>*o 



ttTfcoT. Kn^cSlfFratSci^T^ *po, SI- 
LT ^&^61jictmii<fc^*i£ 9^ <t*<T£ SlW^^SitS d 
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afetfK* tammMti* K*viHf->>xii CIS. gs>-i- y~ y-g- xf;i/-5- 77U?t- 

o-2,3- S?fc Kn-9- >^ Kn*->-4- /• f-;U-lH, 12H-~s > v"[de] t 0: 7 y [3\ 4' : 
6,7] >f > K U i> y [1. 2-b] 4- y U >-10, 13(911. 15H)- >-f£> S±IE3g^«[^ 

(-x-z- titter ^ ygKX) i!S7K147^ y®?cz) <t*^n-etiN^{Bijsz>'c 

m&mtfx^X'<-7* K^LT^^nS^^/f K©N5|C«K0T ^ y 

fJbM£7 ~ y»*<^u ->>-c**±8B3K«ttt^{* ; x (N 5fc3?&)-Gly- 

Gly-Phe-Gly-Tr&SJt3E3#tett£'# ; tfiltt»*iJ<SDg&*®#A«*< 1-15 

> L < ti 3—10ffi*( „ $ ^icjf * L < it 5-6 MS ©$SfflT'£>£_t 

*5IW©#f-$?* Lt*JK*£ LT> HgN-Gly-Cly-Phe-Gly-COOIIT^^n-S^^^ 

K7; K^Ut**), R^^f- K©C3fSj»*< (1S,9S)-1- 7;/-9- .x*- 71,-5 
- 7 7U>j-o-2, 3- Kn-9- F'o + y-4- y ^;l/-lH, 12H-*C> */[de] t°5 y 
[3\4':6, 7] > KU y y [1.2-b] 4- y 'J >-10. 13C9H. 15H)- ^t>01-7;yl 
t»7; b'&&Ltz±$m%am.&1* ; (1S.9S)-1- 7 i y -9- 7 >V* a 

-2,3- yt Ko-9- Kn + iz-4- / f-;U-lH, 12H-0 V[de] t°7 J [3', 4' :6, 
7] -f > K 'J v?y [1, 2-b] +y «J >-10. 13C9H. 15H)- i?* >3ll£DiAi^ 2—10 

'J T7H3-;ua<. 5.000-500.000 ©lEffl. L < {450, 000—450. 

000 ®S5S> <£»7$?*L<li 200.000-400,000 ©fEffl© Jj ■> y T-JU-r + x 

h7 >#y r;U3-;i/-e*>*3. ^utf+i/y ^Mtjga^j&li^gfcfc »)0. 01-2. 
0 ©$Effl> »IKB 0.1-1.0 ©lEffl^ <fc 9 EPS U < (4 0.3-0.5 ©SESTifcS 
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^^U^+i/Cj^T^ + ^-r + X h7>f-'J7^3-;l/0^1^ 5, 000—500. 000 
©$Sffl> #2 U < Ii50, 000-450. 000 ©$Effl, cfc9$?£L<ii 200. 000—400, 000 
©$gg|T£>9. *^^+->C 1 _ 4 Tyi/*yHfc**<*J5RISSl36*fcO 0.01 -2.0 ©$E 

ffl> 18FSL<li 0.1-1.0 ©$£B. <fc9$?£ L<{* 0.3—0.5 ©$&fflT*>3 0 

Z<D&BA<D1GF*. Ul^MtLX. m.M4t&%<Dm& £ C^T fr* A* 

<DT i /K^^/i^X^-t-Xli^^f KIS^Lrt: 2—8 m<OT i fctt* 
X^--tJ--^^>LT*-'U^^->C 1 _ 4 T J 'U^;L'-r^X h =y > # 'J T )V zi - jV ^^Mit 

SSlBltt. *¥&VA<Dm®m&fc (0)J8-e$S*tL/c*>©) ©GPC ^ + - h £7jrri2] 
*2Elli. #3&BJi<Z>3B 1 »«'&tt (0J 8 T«iS L*: *>©) ©tfttHURJRx^? h 

^3iii, *&we>m%am&fr cm 9 -etnas l ^t>©) ©gpc ^-h^-rn 

fMUHi. (#J9T§J!i£L/ct><D) ©«^»«JRX^^ h 

S£5Ul;U ^^©ISI^II^ (WlO-CKatLfcfe©) ©^m«X^^ 
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SPlOBlix #5SW©3#»t*&i* («I29T«j&Ufc t>o) ©GPC h^jjrTia 
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^16B«, ^WoMWlU&W CflWCRiBL *:*>©) ©GPC ^ * - h^iTia 
S&17Blix *IB?8©jSi«tett'&# <0d41-C«ifeLfc$>©) ©*H*i»iR^^^ h -iu 
$18B(*^ *5g|fl©KI«rtK^ (0IJ44TSSj&L *:*>©) ©GPC ^ * - HfrijrrB 
&19BI*. #5BBJ§©£4*ltt£'# («44rjRiftLfct>©) ©#tt»i»iK;*'<$' V Jl 
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^21EI(i. *&W<DWtoQL'&it (W7-C^L/ct>o) om^Wm^^^ h )V 

^-Tn-rm-efc s e 

&22BI(±. (W55T»jtL/:t>0) ©GPC * * - V %^-?m 
T£> So 

312301*. (#J55T'Sai£L/ct>©) O^^PRiRx^^ h;U 

l>So 

sEmte^ti-hfa©*>©KPfi5£&*xs c ±\tu*,^ 0 

So 

&'k&<t>4£&to + »w#«£-T S fl^tt IC a^-T S L T l * S . #J 
JUi\ D-NH 9 , D-COOH, D-COOR. D-OH. D-SH, D-C0NH„. D-NH-COOR 
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(r iti&mr j\s*jumm -cm^n^m^, mmit&vo *ti en d-nh- 

(D-NH-CO-Q /if), D-CO- (D-CO-NH-Q. D-CO-O-Q, D-CO-S-Q fc if ), D-CO- (D- 
CO-NH-Q, D-CO-O-Q, D-CO-S-Q ti if ) . D-0- (D-O-CO-Q, D-O-Q/j: if), D-S- (D-S 
-CO-Q. D-S-Q/.C i: ). D-CONH- (D-CO-NH-C0-Q/<£ £' ), D-NH-CO- (D-NH-CO-O-Q, D- 
NH-CO-NH-Qtt £') Tl$n5 (rt y 3 1*112 X^— If - bWMfc&to&&± <D&&& 

ttnc^o mmt&yonm&i*. x^-v-nN^mTi ;&xi*cmi%*ji'** 
87746 ^$gcieife^n^*tiii^ij. u < «m^2 tcfeifcs*i*i (is,9S) 

-1- 7;;-9- 7/U*n-2. 3- v> fc Ko-9- Fn + y-4- > 

III, 12H-^>V[de] y W^'iB.?] -f > K U ^ 7 [1. 2-b] +/'J >-10, 13(9H. 

15H)- SO /j:if©tn:H^J©^*^«fiS^ffi^SC ct^-C^So #J*. 

ffcffi^h Xli^xtA^ 7^7xti^ S^n?*-*-^ ^/07x>, 
^-t-XI±<^f K*££-Ufc 2-8 1807 = /gtf^ttS*^--*-^^-^ 

, K*S-£ L /c 2 L 8 AS© T i V B*rt*£tt 
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D-T ^ y®?. L< t*L-T i y^ffll^:.!:^^^ a-7; yg?©<2^> /S 
J; 9 a - 7 ; / Hfc&.fl-<DT i ygjfli^ £JB£^#Ci£!£ L fc&SKBEe £ *l£ 

^-^•toTfc^. v ^>^S©a — t ^ yis^e — t ; y s^-en-enftoor ~ 

i y®?©^g£^u -x-z- lii^TKttT^ / ma) tmik&Ti y®Kz> t*<^n 
y ^Rtfc^^o^utf^wuga^-en-Ftx i ^©Tk^J^^FS^ i m<D7kmm 

&7 ^ Jmt LTIi. #J;il;f. ^'J->>, 77->/Ai'^ffll^:i* i T'$5 0 
X^-f-^COi^i-Wf K^S©i^t)i£LSe^J (#J;Uf-X-Z-)[-Z-. -X- 
Z-X-Z-X-Z-U t' ) IT^TU^. 
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frit*.* Ki—v—jLtei&v t'm&znfr'*--?* vmmt lx^v^- 

Kffi?W;£ffiiJ#N^-C* 0. C^MJjrE|g>fl:^©^S*^^i-5o D-Phe 

T&n&mvJZ'N* VlrVJl' Ltzm®&&WV> Walker 256 v h 

t:)ltt'5lS^/0||I|©SS^ £^<* Walker 256 H?B7 y h ©JKgfSBtfcf'fe »* 

K4- V >U t" -> > (N 5|C^)-Gly-Cly-Phe-Gly-^©^Bf p B ^{C^S©Hm 
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mi 



(a) vm&mwizit 

-Leu-Gly- 

-Tyr-Gly- 

-Phe-Cly- 

-Gly-Phe-Gly- 

-Gly-Gly-Phe-Gly- 

-Gly-Phe-Gly-Gly- 

-Phe-Gly-Gly-Gly- 

-Phe-Phe-Gly-Gly- 

-Gly-Gly-Gly-Phe-Gly- 

(b) ii^^^Jt^fitJ^^^X^-^- 
-Gly-Gly-Phe-Phe- 
-Gly-Gly-Gly-Gly-Gly-Gly- 

(c) MMi&&&kt$ttfl'l>Z^*'<--9-- 
-Phe-Phe- 

-Ala-Gly- 
-Pro-Gly- 
-Gly-Gly-Gly-Phe- 

(d) Mmmmfr'bm^'*-*- 

-Gly- 

-D-Phe-Gly- 

-Gly-Phe- 

-Ser-Gly- 

-Gly-Gly- 

-Gly-Gly-Gly- 

-Gly-Gly-Gly-Gly- 
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+ ^h7 >|C^iSi'J©^3 ^^^^ H 'J ^AtTK^k^Om^ H 'J ^ At^rJIlS^ 

ir + X h v ®5£ 3 ft-f> a-D-1.6- *S^^-ffi^<D*iJ^X"^A/-C 

l*t:t>«fc^. 0J;L{i\ a-D-1.6- 90% &_t. XI495SJ J£*_h 

fttji^ 10.000 mBEtnb 2, 000. OOOgft© *> «K # £ L < It 50.000 

gR^b 800. OOOgflE© *><D*JH^S *A'tf*-->C 1 _ 4 77l/*;l/£* 

WJS-rsCj^T^+^iUTli. s«ix«»ttfli<oc 1 _ 4 r/i/+^. jy*fl*jci4/ ^ 

n-Zof^S, ^VT'nt^S, n-^f-Jl^ sec- 7'^ £' 

1-4 

sl/ftSK 7*aAffc@?> a - ? n;i/^n hf* >BK a f ^- a - ^ n;l/^D t° 
L < 14? o;UBt@?^S£t^^-C7jcg?^^$P7>KlX{i^tc^;l/^ + 

1-4 

I4\ 7Ki-fb7- h V ^A^K&Kfc* 'J o#4Ti:^oy Xtc^T**** 

£fcB5g£:i££-eni4*<J:^o * *>Cj_ 4 T ^*^S©#A<Z>*Ig{4s #Jx.l4\ *7 
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9 0. 01—2. 0 ©lEffl. b < \Z 0. 1-1.0 , X 9 L < (i 0.3-0. 5 ©$SHT' 

j*TS!l£L 5,000^t> 500,000*1^ $f£ L < J150. 000-450. 000 
<fc «9 Iff £ L < 1*200, 000 -400. 000 fUgTfc £«, 

-y- - if co isno * ^ - - £4> u r * s i' * f£fl§ -r * - <k 

)\,=}-)l,<DJj is 1*, — SSfiUfClis X^-t-ON^«7iy 

+ •> / f-H'-rf x h 7 y T;l/3 -;KD*;l/>+:+->;uS<!:©M^(iJiffi©t>© 
< . if u>^7 i >^©-^T ^ wt^^s-x^--*- £ ITS 
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(DCC) OJ:?^ NJ'-^'^DT/^W^; K®. l-i^;u-3-(3-^^ f- 
;UT = ;^nt» *JU#'J4 I K(EDAPC) 3£® # ^ $ KSNM$> 1-t Kd 

^->^>y H 'J T V"-;KHOBT)© J; oUOV h U T V*- ;Ug§#ft:(E>lf h 
^->y?;H-:^;U-2- ih + H2- Kd + ->+; y >(EEDQ)/j: t'^ffl^S d t 

Willi. 0. 1 ~30M%. EPS L < li 1~15S*%. L < (i 

#C$f£L<tt 5~6 M%^©iSH£SIRT£C ^^^:+-> 
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7*cX V=7> 



2) NaBH 4 



CICH 2 COOH/NaOH 




' R,: -H or -CH 2 COONa 
R 2 : -H or -CH 2 COONa 

Blo-Rad AG 50W-X2(H*) column 




^ I ****** ****** h5>#'JT;w3-;u 

R,0 O- 

' R,: -H or -CH 2 COOH 
R 2 : -H or -CHjCOOH 

NEt 3 




R,: -H or -CHaCOOH-NEtg 
Ra: -H or -CH 2 COOH«NEt 3 




1) Gly-Gly-Phe-Gly- NH-A 
EEDQ 

2) NaOH 



*mi<ommL'kfr T" v^Su-^^p =nh-a 
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o 



OH 



O 



■^W;; fc° y i? > (DMAP) i' ©W^SOiM^ffl^ S C <»: #nJ#&T'& £ c 
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lOSfAif^illLt^t^lt'^So #IUFF6-87746 -*|-&$B©tft$ 

1-500 mgmm.. L< liftl0~100 mg ©fSBT— 13&#L. 3-4 fi&digi} 
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m<Dm#m2izimztitzmm<k&<®i mmm^x tdx-8951 j <tt>?^#£>5) 

A^KA-NH- -VTjiLtzm (7? h >3g^^/jJcU/c^6D) TT&So * tz^ A'-NH-(i N 

a-nh- Tmt*tizm.m4b&%B&,&*(D7? t>m&mmm^L< ummmo^-rn 
aiisittsiic^L^Sfe. o. in TfcgKb?- h A 7 K^tc^)i?LT o. in 

U^A^©tK^^ Bio-Rad AG50W-X 2(H + M) *7 AlCftlTlliK^i^ji 

vx&tmt Lxm^tz 0 z.<Dtm*mj£&m&<D o. in 7K^b^- h u ^atk**!! 

£ s(mg). 0. IN JtcSMb-*" h U * AzKg«©Er£«*(ft* aGnlX 0. IN i&m&ffi 
b(ml)<tL. rt;H5*$/^ T Mtfe* 13. 4(a-b)/ [s-5. 8(a-b)] <D5$(CJ;0 
^cto/Co m^cD^AS (M96) IS % H^IO#14M^^Jffi L/;®7tJg7> 

*Ff (362 nm#i£) frt>J¥itt>tz 0 T*t-o *: 

7 A : TSK gel G4000 PW XLN i&mi& : 0. 1M NaCK %a£ : 0. 8 ml/miru ^vASg : 
40°C) o 

0IJ1 : 3'-N-(Boc-Cly-Gly-Phe-Gly)-NH-A (A-NH 9 =DX-8951) 



CH 3 S020H*H 2 N. 




Boo-Gly-Gly-Phe-Gly 




H 



Q 



Q 



6 OH 



O OH 
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Boc-Gly-Gly-Phe-Gly (600 mg):fccfctf N- tKo + ->^^>-f • K (160 mg) 
£ N.N- -;yfWA7; K (20 ml)K»#U 4lCi:^lfcf, N.N'- v 
•/^DMi/;^;l/#^^ ; K (280 mg) ^aSjDLfco - ^1^6-87746 

\z=sMztifcmMik&tfoo * * >xj\s*>mt& (600 m B: _his 

^■$S©H»'J50(ClSt£$tl^^b^) i h i > (0. 16 ml)£Jg#L*:N. 

N-/yf;wA7; k (30 mD^^flnx-t. m^tT^^immmwLu^ 

"7 < - (*&£B$ : 0.5XBtS?^^tr^^ ocM ^ > : / 9 J -A* = 10:1 *&fl£) "Tfflf 

jRLTana-fb^ (i.o g)^?#/c 0 

L H-NMR (DMSO-dg) <5: 8.40 (d, 1H, J=8. 3 Hz). 8.10-8.17 (m. 2H), 7.91-8.01 (m, 
1H), 7.78 (d. 1H, J=10.75 Hz). 7.32 (s. 1H). 6.94-6.96 Cm. III). 6.50 (s. 1H). 
5.57 (t. 1H. J= 4. 5Hz). 5.43 (s, 2H), 5.23 (s. 2H), 3.77 (dd. 2H. J= 5. 85Hz, J 
= 8.80Hz). 3.70 (d. 2H. J= 4. 40Hz). 3.65 (d. 211, J= 5. 35Hz). 3.56 (d. 2H. J= 5. 
85). 3.15-3.25 (m. 2H). 2.40 (s. 3H). 2.05-2.25 (m, 1H). 1.86 (m. 2H). 1.35 
(s. 9H). 0.88 (t.3H. J= 7.35). 
Mass (FAB); m/e 854 (M+l) 

#J2 : 3"-N-(Boc-Gly-Gly-Gly-Phe)-NH-A (A-NH 2 =DX-8951) O^fiJc 

Boc-Gly-Gly-Gly-Phe (600 mg) J: O'N- t Ko + ->X^>>-f • K (160 mg) 
aN-^yf^ts;l/A7; K (20 nl)K»#U 4 °CIZ N.N'- Vis? 

o's^wurtJl/tfiM ~ K (280 mg) &WitiULtz 0 zcoiglfciz DX-8951 <D / 9 > 

(600 mg) thUxf/l/T^ (0.16 ml)£:jgfi? L/cN, ti-ifjl 
;l/A7; K (30 mD^^jQ^T. ^TCMS-C16^tl^bn£*^SEc;$-t*-/Co 

0. 5*BttK£#t^? / 9 > : = 10:1 f&$0 TittHi L T^fie-fb^ 

(700 mg) ^Ifco 

*H-NMR (DMSO-dg) 5 : 8.57 (d. 1H. J= 7.8Hz). 8.19 (d. 1H) ( 8.05-8.07 (id. 2H). 
7. 79 (d. 1H, J= 11. 2Hz). 7. 32 (s, 1H). 7. 10 (d. 2H. J= 7. 8Hz). 6. 93-7. 03 (m, 4H), 
6.51 (s. 1H). 5.52-5.55 (m. 1H). 5.44 (s.2H). 5.18 (d. 1H. J- 18. 5Hz). 4.84 

19 



# 



WO 97/46260 



PCT/JP97/01914 



(d, 111, J= 18. 5Hz). 4.57-4.59 (in. 1H), 3.57-3.71 (m.6H), 3.15-3.25 (m. 211). 
3.00-3.02 (m. 1H), 2. 80-2.90 (m. 1H). 2.40 (s. 3H), 2.05-2.25 On, 1H). 1.86 
On, 2H). 1.35 (s, 9H). 0.88 (t, 3H.J= 7. 35Hz). 
Mass (FAB) ; m/e 854 (M+l) 

0IJ3 : 3'-N-(Boc-Gly-Gly-Cly-Cly)-NH-A (A-NH 2 =DX-8951 )©£•/£ 

Boc-Gly-Gly-Gly-Gly (120 mg) is «t if N- k Ko + ->x^y>^ = K (39 mg)£N, 
N-v?/WM7; K (20 mDKigf&U 4 XlC^ip L/c^. N.N'- V'stu^ 
^ -> ;U *7 ;u *' •< ^ K (70 mg)*8&flnLfco c<D*g^c: DX-8951 

(150 rag) h V >)x.1-jUTi > (0.039 ml) L/cN, N- >V 

7i K (10 mD^^jtJD^-T. ^TC^-ei6OT!t^L^*^S^^-li-/c 0 c 

it? na / ? > : t 9 ; - ;U = 10:1 L T atSSffc^ (100 mg) 

/Co 

*H-NMR (DMSO-dg)<5: 8.40 (d. 1H.J= 8.3 Hz). 8. 10-8. 17 (m. 2H). 7.91-8.01 On, 
1H), 7. 78 (d. 1H, J= 10. 75 Hz). 7. 32 (s, III). 6. 94-6. 96 On, 1H), 6. 50 (s. 1H), 

5.57 (t, 1H, J= 4. 5Hz). 5.43 (s. 211). 5.23 (s, 2H), 3.77 (dd. 2H. J= 5. 85Hz, J 
= 8. 80Hz), 3.70 (d. 2H. J= 4. 40Hz), 3.65 (d. 2H, J= 5. 35Hz), 3.56 (d. 2H. J= 5. 
85Hz). 3.15-3.25 On. 2H). 2.40 (s. 311). 2.05-2.25 On. 1H). 1.86 On, 2H). 1.35 

(s. 9H), 0. 88 (t. 3H. J= 7. 35Hz). 
Mass (FAB); m/e 764 (M+l) 

#14 : 3'-N-(Gly-Gly-Gly-Gly)-NH-A (A-NHg =DX-8951) h 'J 7 JV* n&SN&Q-g-jft 



Boc-Gly-Gly-Gly-Gly-NH^^v. TFA»H-Gly-Gly-Gly-Gly-NH, 



Q 




OH 



Q 




OH 



O 



O 



3'-N-(Boc-Gly-Gly-Gly-Gly)-NH-A (A-NH 2 =DX-8951) (79 mg)£ h 'J 7JU*um 
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ffi (3 ml) H^IBIttfiUfco ««E*®*Lx ^/-^ (30 ml)-C*» 

£2®. x.9 /-to (30 ml)'C#ffi£2®ff- 3 fcSL Eli6*x-"r ;b-CiSfci£l/"C^ 
mMt&'m (80 mg)£f#/c 0 

1 H-NMR (DMS0-dg)<5: 8-59-8.61 (m, 1H), 8.50 (d, 1H, J= 8- 3Hz), 8.21-8.27 (m, 
211), 7.91-8.01 (br.3H), 7.81 (d, 1H,J= 11.2Hz), 7.32 (s, 1H). 6.50-6.52 (br, 
1H). 5.57-5.59 (m, 1H). 5.43 (s. 2H). 5.23 (s, 2H), 3.80-3.82 (m,3H). 3.70- 
3.75 (in, 311), 3- 15-3. 25 (m,2H), 2.41 (s. 3H), 2.05-2.25 (m, 1H), 1.86-1.88 
(m. 2H), 0. 88 (t, 3H, J= 7. 35Hz). 

#i] 5 : ii / f-Jb-r^r*, b =7 > ^ V 7 to J — ;KP h D ;i>7 A 

7*7. h7>T2000(10 g. 7 r^^S'Tit*!. ^fr^R 2,000,000) <£• 0.1 
HWFWimW1& (PH 5.5. 1.000 ml) Kigft?L. $3 omte-*- h^A (33.0 g) 
©7K^ (1000 ml)^ilD^/Co MftLtetf* 4°C-ClQBfflmWl>tei&, 
y rj-;U (7.0 ml) fcfln*.. — ft!JK*tfc« Slfr&^JcftTT 8 M?K^b^ h 'J * 
A7K^^ffl^TpH^7. 5 CDIML/Co 7kf5Hb**?it^ h U t7 A (14 g) ZlUZ-T 
mWLtz'&^ ligt- BfcJ£#L/Co It^^ pH5. 5iClS^LT 4 

T 1 iSMffliJIHiLfc&x TktfTF-C 8 limit* V V * A7K^^^^TpH^-7. 5 tc3R 
^L/co & t> tit^fe®.* v ^x-30 M (5 U#ryj!!) £ffl<^Tl®Hii 

^ u T^rj-^u^^^o co-r+x h7>*'j T7Un -7i/^pH 3. o-c i b#Pb1#l 

IL/:^ ^<-f *v v ? x-50 J^-Cte^®^^l^5feL. ^c>T , i^^®73-^-^'-r 
y ? X-lOOJP^fifcifcL. ^^LTffieix + X b?>*V7)l=>-Jl' (2. 
0 g)£*#*:o COftJfO^* (y^a«i*. 7 s ** M\ 220 K Tfc 

d©fS§S[-r4-X h7>^'J T^=»-;U (1.8 g)£ N TKBMb*- h U l* (10.5 g) 
£-7k (45 nl)ICg*LT»&ft*#*ttKtn*.* M"C*fWS CO«ttli 
MTtty ^o;l/fttt (15 g) ^j&a^Tigft? M^O^IHIRlE^-frfco 
d ©ElSift*RBrepH*8 icnftufcft. A-r*-* y ? x-io M^ffl^TPS^fllii 
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*1-Jl'T*X h7 'J h U «5Ai£ (l. 8 g)£f#/c 0 

-?fi (y^ata, f+xh7>i$) 1*330 k *M+->yfMtfiiio. 

8 T'*>o/Co 

Jiie® 27 ;U ^;U-r*x h ^ >tf ') T;U=» h'Jf Ajg (300 mg) 

U Bio-Rad AG50W-X2 C200-400 * y *> * , H + S!) ^ A (1-5 x 

8. 6 cnOircD-tK 7X^^iii L/c 0 C ©igfflttK h 'J 5 > (0.5 ml) 

— ^ AJtg (380 mg) *|#/: 0 *JH+-//f ^7 h7^'J7;l/3- 
;l/©^-h'J^AJ^ (& 300 nig)*JigEi|^«tir*.-7 AjtagLT, 
•f^x h ^ 'J T)Vzt-)V(D b 'J -xf-;l/T >* — *y 2*iM. (380 mg, 400 mg) ^# 

/Co 

_hf£#'J 5 -et#/c7^ ^ ^-yl/v*** h7>t''J 7^3-;l/©t h ') ^ A^ 

(0. 15 g) 7kWMk-t- h D *7 A (1.05 g) £7fc (4.5 ml) nig** L £ ti £ 
**ttcin>Lx ^zar^P^-tf/co zwmmicfrtiiT-e* ; * n^M* (1-5 g) 

SELx 90 ml <D/ * J -yl/+KMTLfc»> 3 M mt± b (0. 15 ml) 

£:2lO*-T> VftBLfcftjR^a^lSt (3500 rpm, 8#) J; «) #H>6/c 0 C©ctgg^ 
ji ? /• -yU-e^L/;^. 7jc (5 ml) K$g#U 3 M igrt:^ h U A?K^?S (0. 
15 m\)&1}UZ-fz 0 Z<D7km&& I V #T7 4 Jl>? - (0-45jum)-cat.i§L. 
35 mlOi^ / -A^iri&TLT. Vrft Ltzttm&&>bfrM (3500 rpm. 8 #) IZ 

|«7f>7K 7> y h^^^dFS 6.000-8,000) ^-ffll^Tx tfeMcjft LtStfr b/: 0 
jg#rl*9&^ 'J#77^^- (0. 22vm)^U&LiilkK&&ftmLXt>Jl>&;*-is 
/ ^/U-r + X h7 y 7>Ua-;t,<z>-*- b U ^Aig (0. 18 g) £*#*r<, c©^®cd 

0J5T*#fcf»t^** b^>* '^^a-H- (0.2g)^> 7]c®Mfc^ h l> •> A (0. 
84 g) £7K (6 ml) C»frLTW&tt**JMfcin]x.* ^fi"C»»*"*fco 
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ffiC^TTty ?a>l>mWl (1.2 g)£*D;tT*g8?£-tf/c^ ^&T'18B#rEgS£c:£ 
•tirfco C ©K/£tt*»»TpII*-8 120 ml<D y 9 J - )\>*?\zffiT 

3 M &4t1- h U^A*flSflft (0.2 ml) £flD;iT> tfrffl Lfctt»*ii^J» (3500 
rpm, 8#) lz£0M#>tz o Z\(Ditm*/ 9 J - tottWfr Ltz'&. ?K (5 ml) d 
3 M b U 0 ATjcJgfiK (0.2 ml) &1}UZ.tz 0 S 'J ^77 

(0.45//m)TrtiSL. 35 ml(D^9 J -^IciTl/tN tfrtBL/r 

£ti£3:aS'l>#&S (3500 rpm, 8 #) (rj:0^fe^c - 9 J - KXtitft L 

tz&^ ikizmwis^ mum (*^? b?#ri. b^y^m 6,000-8.000) 

Zmi^, *fi*JC*f LT^t/f b^io Ji^frttt^i 'J*77^H- (0. 22//m)T 

U*<M6 (0.20 g) *m~o Z.<bty%(»m&mibiz*)V>-h)\<X* : s t * (T 
jUrt D 7S§3£i£) fi0.4 t«.o/; 0 

flij 8 : ij JVmr'>S f-JVy'^-T, b 5 > # U 7^J - 7U-Gly-Glv-Gly-Phe-NH-A ' (A 

-NH 2 =DX-895DO^fi£ 

0|J 5 T'ff/c ii )l># + > > f-^-r + X h7>t«'J T^n-;U© h U if^7> ; E- 
— OAtg (380 mg, *;u+:+->y ^JHtg. 0.8) aN-^/fM;^7; K (30 
ml)ll?gft?L/c 0 3 , -N-(Gly-Gly-Gly-Phe)-NH-A (A-NH 2 =DX-8951) 

(D b V y Jl<*n&WtiM. (49 mg)©N. N- i?> ^;U*;l/AT ^ K (5 ml) h 
ijif-;UT=> (0.017 ml) N 1-i h * *> ii iVX-fr -M^y -1.2-^t Ka 
+ ->*;u> (380 mg) ^MB&jUnx.. ^zST— «t«J*L<£3&<^fitE:*-ti-fco c©£ 
1 M TK^b^- h U * A7K*£&-? pH 10lwIM6Ufc8^ 25 ml<D^9 J -f^ 
iZ 5 ml -TojffiTL/Co d ©fi^KS H h »; * A7)cig?|£ (1 ml) . 

;l/x-f^ (5 ml) £ijn*.T. VrliiLtif±M&M>bft1& (3500 rpm, 8 #) 

zcDttm^izmmL, mum (x^? h^-^^M 6.000 

-8.000) ^fflC>TM7KiC*f LtltlTl, 3g#rfl&£ ^ 'J #77 4 )\<9- (0.22yt/n)) 
■CitiflLfcgU SMSttHfcLfco ?#£ftfc&£fi£$!£7.K (30 ml)K*gft?L, 0.1 M 
7mtit->- b *) V AtK^T'pH Wzm& U 37°CT 1 ^fPb^S Ltz 0 Z ©fcLS^Ji 
IBtt^^Uc^tfrL/c^. ^#tM*I&£^ 'J#77^^- (0. 22 ti m) X'WM L >. 
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titeLXmSMteto*: 289 mg #/;„ 0.1 Itfgffc-*- h U * A 7kig 

fiftgU GPC (*7i»: 3fcy-8c5$£a«! TSK Gel PW-4000XU mm ■ 0. 1 M NaCU 
25ftii : 0. 8 ml/min) -C^/rL^M^> Sm^O^^Mx^^ h JV (0. 
IK h'J pH 9. 0, 0. 25 mg/ml) <€■'*! El 1 SO'® 2 ^ffc-g- 

momm^it^mM^&^O. 1 M h 'J» (pH 9. 0) 362 nm IZisij 

5Wi:»^^t^tl/:iC5 5. 336 (W/W) -C&o/c„ 

0J 9 : h -7 > ^ 'J T^U J-;U-Gly-Glv-Phe-Gly-NH-A'(A 

-NH 2 =DX-8951)-£/& 
3 ' -N- (Boc-Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) (50 mg)^ *>m 4 £ f^*§© 
J: <9J3£ BocfbLT^ftS 3 ' -N-(Gly-Gly-Phe-Gly)-NH-A(7> h'j7/Ptoft 

#ij t;U=J-;U0 h U Jl^;UT>^-^A£ (380 mg) ICigA LTtllB^^J (300 
mg) ££-g£L/c 0 ■fritte®* 0- 1 Mig>fk^- h 'J * A7jc*gi&K^#M£. GPC (*5> 

A : f 7-*|c^ttl!! TSK Gel PW-4000XU : 0. 1 M NaCK i5ftil : 0. 8 ml/min) 
xftffiLtzgi^ &tf*fb^4&©ilfcMftiftttx^* (0.1 M h 'JXiW, 
pH 9.0, 0-19 mg/ml) *^n?n0 3 RUm 4 JC^To *<b^%OElft^tti 

S©^1^0. 1 M MJX^®?& (pH 9.0) *X<D 362 nm <C*J £ 

T^iLttC^ 5.3% (W/W) -CUb^fZo 

m\0 : ft JU *K 4- •> y ^ 4 s - * h7>l'J7^J- ;U-Gly-Gly-Gly-Glv-NH-A ' (A 
-NH 2 =DX-895DO^fi£ 

3 ' -N- (Boc-Gly-Gly-Gly-Gly)-NH-A (A-NH 2 =DX-8951) (41 mg)^ 4 t mm® 
^Cfc OJJfc BocteLT 3*-N-(Gly-Gly-Gly-Gly)-NH-A<Z> h U :7;U*ciBfc 

^'J7Jl'3-^Oh , Jxf^7> ; &-'7^ (380 mg) IzmAlsXmMt&tiU (190 
mg) *£-J&L/Co ^fc^O^H&fcMx^? h;U (0.1 M h >; XiifS, pH 
9.0. 0.34 mg/ml) ^i5i:^f 0 #ft£&©E53E<fc£1ftS3S©'a , fi*0. 1 M MJ 
X$«r& (pH 9.0) 4>T'© 362 nm K&lf Ztyijttfg^M'l^XJg.m Ltz t Z ^ 5. 
3X (W/W) T'fcofco 

flu : *tfewoaMinro(»<p*(t:iMKfigffi 
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■voxmmfaM »eth a ana ixio b balb/c a mm) <d 

^SBIS|JStTlc5BP«LT Meth A X&tt&Ltz (It* 7 EE) o 7 BgCft 

#*ffl^7KK&8?L/c#J9©^m£#£ Meth A a)g7-!7XOl§II*Ii: 4 Bi 
i:4[iIS:4L/: 0 S»&21Bglc]lig£&|ffimLTSM«J5EU ffi*g5igWH3»£ 

: M^mWI^J¥(X) = [l-(tfef*tS!4I*0 W«J*£ft/ 3 > h n 
^fifcltt)] x 100 fCct *)#tiSU*:o *©fe*x #'J9 titz*mM<DMVd&& 

£#|J4 CD^&JC&oTlfcBOC 4bLT*#£tt/c£ HgN-Gly-Gly-Phe-Gly-NH-A (A-NH 2 
=DX-8951) © h 0 to* oMM£) <i|R^T'feo/Co 











7.5 x 4 


76 




1.875 x 4 


46 




0. 9375 x 4 


36 




1.4° x 4 


94 




0. 7 n x 4 


59 




0. 35° x 4 
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«i2 : *%woai«8tg^«:<p«i:mfc^ffl 

0Jll<klTO©#asC«fc*>lleth AfUS^^fPSfcL (1S$6E) „ 7 Bgir#J8 

t/aaj»f*J8©«gl* (^fcSSfcflO-Gly-Gly-Phe-Gly-NH-A' > (#»»N*{*)-Gly 

-Gly-Gly-Phe-NH-A ' >mM^mUW^^ ^ tz a X^-t-W5:t«(E 
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^3 





&-5-S(mg/kg) 


?P$ljf(*) 




60 


77 




20 


59 


m 8 <»it<&«fa 


io n 


85 




5» 


76 


m 9 <D4k&<®) 


5» 


98 




2.5» 


87 



t^X )>v>T500 (10 g. 7 7^7->7m 500K ) £0. 1 M ifc&^aj 

^ (pH5. 5. 1000 ml) Kjgft?L. i& 3 h U V A (33 g) ©7k?gi® (1000 

ml)£iJl];tfco &7fcLte# £ 4 °C-CIQ a mm&Ltc'&^ jc^- u >y >J n-;U (7. 
0 ml) tm*-, -BfctSU$L/c 0 fil£tt*8 M 7}c®Mfc^- h U AjJc^^ffi^XpH 
£ 7.5lClH^L/Co lkmt+^mi- h 'J (14 g) £an*-T&PL/c&. -Bfcfil 
#L/c 0 Sft^^7j<^L. g^mT'pH 5. 5{r|i^LT 4°CT 1 ^F^«t^U/c^. 8 
M 7K^b^- h U ^ A7K^-CpH 7. 5{C^LT^ 1 SIJC h ^ > 

T500 (10 g. 7 r/UvvTfctSSl. #^S500K) icoi^t, ±ie©— &©&fp£m ^ 
*&&2£-^/c 0 -r + X b v >T250 (#10 g. 7 r 7U v> y ttlij. #^ft 

250K ) i:oi>x, ±I£©— iio^fP^^Tl^ 3 <h/g& 4 :nbOgf 
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g) £*#*io ^^7>^) li> 163KTfeo^ 0 

CCDt^X h7>l'J7^-^ (11 g) 7j<$Mfc^- h'JOA (46.2 g) £7K 
(330 ml) llj£^LTf#£n£7.K*&fl£Kfln;i. -tffco d©i§*£lw7.K 

tiTFC*/ * cul/ft» (66 g) &lJQX-'Ci&m$-&tz&, ^zaT— BftSCt^-tt/Co - 

ftffi. -ffr^yW) 228K tfeOx f-^it&lt 0.4t'feo/; 0 

CCD^;l/^-:+->^ f-;l/-r*x 7^3-;l/Ot h 'J »>Ai& (600 mg) 

^7K<-^ML. Bio-Rad AG 50W-X2 (200-400 / v •> ~ . H + S3) ^77A (Hg 
44mm. 210mm) IC ©iK 7jCT^tB C©*§aj$[(C h V^TjUT > (0.93 

mi)^-j!in^/c^> mm&MLxmmt&®j mo mg) £*#*i 0 

#J14 : 3'-N-(Gly-Gly-Phe-Gly)-NH-A (A-NHg =DX-8951) h U 7;U^dB^^®^ 
#J 1 ^#/c3'-N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NHg =DX-8951) (79 mg)£ h 
<J7 7U*oS^ (3 ml) Hig^U. 1 B#Fi3;&g L /c 0 L . / 9 / - As 

(30 ml)T'##5£ 2®. x^y-yw (30 ml)T5fc?^£ 2 Hlfr ~> tz&, ^S£^--r 
^"Cz5fe^LT. «Eft^« (80 mg)^?#/Co 

^H-NHR (DMSO-dg) 5 : 8.53 (d. 1H, J= 8. 3Hz), 8.40-8.48 (ra. 2H). 8.28 (d. 1H, 
J= 8.3Hz), 7.95-8.07 (br. 3H). 7-81 (d, 1H,J = 10.2Hz), 7.30-7.37 (m, 2H), 7. 
15-7.30 (m,5H), 6.50-6.55 (br, 1H), 5.50-5.57 (m, 1H). 5.41 (d, 2H, J= 7. 82Hz), 

5.25 (s, 2H), 4.55-4.62 (in, 1H). 3.55-3.92 (m.6H). 3.15-3.25 (br. 2H), 2.98 
-3.03 Cm. 1H), 2.73-2.82 (ra, 1H). 2.40 (s, 3H), 2.05-2.25 (m, 1H), 1.84-1.92 

(m.2H). 0.88 (t,3H, J= 7.35Hz). 
#J15 : Jj jmir i/ / t^U-t^X b 7 D — ;l/-Glv-Cly-Phe-Gly-WH-A'(A 

-NH 2 =DX-8951)©£-fi!t 

W13-C»fc^^?K**>^ ^l/f^X h 7 >tf D 7^3-^Ot h U (400 

mg) ^h'Jif^T^t-'JAig (470 mg) Kgl&L. N.N-i?> f ^*;U^7 ; 

K(30 ml) {CjgJgS-tf/Co ZV>mmc. ^J14T#/c3 , -N-(Gly-Gly-Phe-Gly)-NH- 
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A (A-NH 2 =DX-8951) CD h 'J 7 W ogfcgfig (62 mg)©N, N-;/f;b*;l/A7 ; H 
(5 ml) V 'J xf'rt'T ~ > CO. 02 ml) . 1-^ h is iJ ^#—^-2- xh + 

•>-1.2- ytKo + J/*;^ (470 rag) £WS#dra*-> ii*LtiST-eM^L 

d©Kj£^©5 inl-ro£#10 ml © ^ j -frtpKffiT Ltz Q 
ZtlW M i&4tl- h ')OI»7km& (2.5 ml) „ 5?xfM-f^ (20 ml)£#DX.T. 

tKHTFO. 1 M zKBMb*- h 'J tfATkAMfcTpH 9liW»Lfc». igf/rM (x^ 
n^7K 77 v 6000-8000) £fflt^T. *&7jcC3t LTigflf L/c Q 

igtfrrt^ S 'J =f77 >f (0. 22//m)tj|]iL/:is Sfcteft* UTfclEfl^sfe 

(600 mg) £?#^ 0 *-fk^«»*0. I M Jfifl:*- h 'J O A7fc*g&(-igfl?&. GPC (* 
7 A :fV- TSK Gel PW-4000XL i&J& : 0. I M NaCl . tfftii : 0-8 ml/min)T'# 
*rL*:*&llU SO'^b^o^^i»J|X^^^ h (0. I M h U P H 9. 

(k 0. I mg/ml ) ZZtietim QRVm7 ICt^-To *^^©g|g>ft^%HSo^ 
S£0. 1 M h U (pH 9.0) 362 nm Cfc ij 5 igbteJgK^-rR >T^fi 

L tz t d -5 5. 8% (W/W) t'fcofco 

0J16 : 3'-N-(Gly-Gly-Gly-Phe)-NH-A (A-NHg =DX-895l) h 'J 7 ogfc®tf£©>£/& 
#J 2T'^3'-N-(Boc-Gly-Gly-Gly-Phe)-NH-A (A-NHg =DX-895l) (79 mg)£ h >J 
7Jl<*amm (3 ml) lB$H0tteLfco i&i££-®£U j* / - jWZQ 

ml) ~C*£ffi&2\El^ J^/-/K30 ml) T*$5£ 2 @Jfr o A:^ 
-Cife^LT. tIf£<fc-£#K80 mg) £*#*o 

^H-NMR (DMS0-dg)5: 8.62-8.66 (m, 2H), 8.23 Cd, lH, J= 8.3Hz), 8. 18-8. 20 (in, 
lH). 7. 98-8. 10 (br, 2H), 7.79 (d. lH, J= 10. 7Hz). 7.32 (s. 1H), 7.09 (d. 2H, J 
= 7. 3Hz). 6.93-7.03 (m. 4H), 6.50-6.60 (br. lH). 5.52-5.55 (m. lH), 5.44(s, 
2H). 5. 18 (d, 1H, J= 18.5Hz), 4.80 (d, 1H. J= 18. 5Hz), 4.57-4.59 (m, 1H). 3.57 
-3.71 (m. 6H), 3.15-3.25 (m, 2H). 3-00-3.02 (m. 1H), 2.80-2.90 On, 1H), 2.50 

(s, 3H), 2.05-2.25 On, 1H), 1.86-2.00 (m, 2H). 0.88 (t, 3H,J= 7. 35Hz). 
#J17 : 77;U#^-> y-f-;l/-r^^h^>^'J 7/1/3- ;U-Gly-Gly-Glv-Phe-NH-A ' (A 
-NH 2 =DX-8951)©£-Jj)c 
#J13T*#tf:77/t"tf* *> * f-A'-r+x h 5 U T/Uzj — jU<d± h >J ^ A£ (l. 
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0 g)£ hyxW^t-fAttd^ g) KlBfcU N,N-^>f;U+v^7= K(90 
ml) IzmWZ-tttZo Z(Dm%LlZ. mBTftA^'-N-CGly-Gly-Gly-PtwO-NH-A (A- 
NH 9 =DX-8951) Oh'J yj^^mWUM. (158 nig) ©N, N- i? jt ?fr*J\s/*T I K(15 
ml) Jg?Bu h 'J xf;l/7 i XO. 05 ml) > l-i h + ^^t^H- ih*->- 
1,2- ^tFn + y + ; 'J XI. 2 g) l3felTiST'-M}$L^^ 
•iStc^lir/Co d©Sl£#t©5 mlTo^&lO ml ox^/-^i:ITLto Ctx 
K3 M h U * (2.5 ml) „ i^xf;l/x- -rM20 ml) £flD;LT, «f 

tHL^i5t^^^i:>^Sft{w<k*)^«)/co ::©fctS££0.5 M *S-fk^ h Ajjc&jfcicig 
»Ls ?)<#T0. 1 M tKBMIs* h U A**ttTr pH 9 KWHSLfcSL «WK (x^ 
* h^f>7K *y h*7$HPS 6000-8000) *ffil^T, *McK#L-caMfrbfc 0 
2*f i 'J#77-(H- (0- 22 A/nOT&i® LfcSK flli*gl£* LT^f 

(i.4 g) ^§to *it&%Bv>mm j it&<®>mmc>^m*o. 1 m cph 9. 

0) ft© 362 nm life it S®7fcfl£K:2£^"r}£* Lfc £ - 5 5.2% (W/W) Tfco 

/Co 

0J18 : Boc-Glv-Phe-Leu-OHg^fiE 

H-Gly-Phe-Leu-OH (3.0 g)£ 50X^*+-y- >*flSftt(48 ml) IzUB^Xy^ Ltz a 
zcommzl N jjcSMfc*- h U «7 A7jc»*K9. 45 ml) t (Boc) 2 0 (2.27 g) ^ts'J 

>m mi) mm&tnz.. iwmwLtz 0 mmm^i n tg®K9.45 mi) s-ad*-. 

i;?oo>^>: / * / 5 : 1 T?1t*lLT«IBfl:'&«J(2. 5 g) £*#/c 0 

0J19 : Boc-Glv-Phe-Leu-Gly-OBzKP^fiE 
^J18-C^Boc-Gly-Phe-Leu-0H (2.4 g)*?J:tfN-fc Ko*->X^-»>f i K (656 
mg) *NJ-v?/f/l'*;l/i»7; K(50 ml) KgJBU 4lCtC#iPLfc&. N.N'- 
•?v/^ D ^i/;VA^-K; K (1. 17 g) *^*DL. 2 Lfc. 

^tr H-Gly-OBzl <D h ->;H»fi(1.9 g) t h 'J^W 5 X0.79 ml) £ig#?L/c 

N,N-i?^fWA7; K(40 ml) Jgfi&£Jjnx.Ts ^&T16B#Pb1I£^L/«£#< 

(&ft& :-??dd^>:^; -;U = 50 : 1 «*D LTHI£^^(2. 
0 g) ^f#fc 0 
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1 H-NMR(DNS0-dg) S : 8.20-8.30 (m, 1H), 8.12 (d, 1H, J= 8. 3Hz), 7.83 (d, 1H. 
J= 8. 3Hz), 7.32-7.37 (m, 5H), 6-89-6.95 (m, 1H). 5.12 (s, HI). 4.52-4.59 (br, 
1H). 4.34 (dd, 1H, J = 7. 3Hz, J= 15. 1Hz), 3.93 (dd. 1H. J = 5. 5Hz, J= 17. 2Hz), 

3 .84 (dd. 1H, J = 5.5Hz. J= 17.2Hz). 3.54 (dd. 1H. J= 5. 9Hz, J= 16.7Hz). 3. 
42 (dd, J = 5.9Hz. J= 16.7Hz), 3-00 (dd. 1H. J= 4. 4Hz, 13. 7Hz). 2.78 (dd. 1H. 
J= 8.8Hz. J= 13.2Hz), 1.50-1.65 (in. 1H). 1.45 (t, 2H, J= 7.3Hz), 1.36 (s. 9H), 

0.86 (d, 3H. J= 6.4Hz). 0. 82 (d, 3H, J= 6. 4Hz). 
#J20 : Boc-Gly-Phe-Leu-Glv-OHg>^fi£ 

#J19Tf#fcBoc-Gly-Phe-Leu-0Bzl(l. 7 g) £Bfe&JL ;U(30 ml) £ * 9 / — 

oo mi) <om.&m&Kmmmttz'&. 5 * Pd-c as g)^*., ^Mm^n^^ 
frmmzmmL, mm*mi£$t®LT, mu<t&® a. 15 g) *w^ 0 

0»J21 : 3'-N-(Boc-Gly-Phe-Leu-Gly)-NH-A (A-NHg =DX-8951)<D^jjS<; 

^J20T^/cBoc-Gly-Phe-Leu-Gly-OH (200 mg) *J <k tfN- 1 Kn + -/x?y>'f 
^ K(58 mg) HN-^^f^^T; K (5 ml) K*gfl?L. 4 TCf;:#£p L 
N, N'- y->^D^i/;l/*W;^^; K (104 mg) 3-Zj[];LTigP£ tr/c«, 
iZ DX-8951 <DJ 9 >x;U*>$J£ (224 mg) t h U xf;i^7 i > (0.059 ml) £ 
*&j5?LfcN. N-vM ^;l/*;Ui*7 ^ K (5 ml) jg&£j!lDx.T. ^3tTtr ^jgT'16^ 
atl^Utt^^SJCSd-frfco -©SJ£&£^JE$£@Ls ^->^^*7A^ 
a h ^5 7 * - (^*^ : 0. 5 % ftH^^i'UD^ 9 > : J 9 / -;l/=10 : 

TflMKLTfllffite'&tt (200 mg) *mz 0 
^H-NMR (DMSO-dg) 5 : 8. 35 (d. 1H, J=7. 8Hz), 8. 08-8. 18 (m, 2H). 7. 75-7. 85 (m. 
2H). 7.32 (s. 1H). 7.10 (d. 2H. J=6. 8Hz). 7.08-7.13 (m, 3H). 6.85-6.95 (br, 
1H). 6. 40-6. 65 (br, 1H). 5. 52-5. 55 (m, 1H), 5. 46 (d. 1H, J=18. 5Hz), 5. 37(d, 1H. 
J=18. 5Hz). 5.24 (s,2H), 4.44-4.52 (m, 1H), 4.15-4.25 On, HI), 3.68-3. 72 On, 
2H), 3.40-3.52 (m,2H). 3.15-3.25 (br.2H), 2.85-2.95 (m, 1H). 2.65-2-75 (m, 
1H). 2.40 (s, 3H). 2.05-2.25 (m. 1H). 1.80-1.91 (m,2H), 1.50-1.65 (m, 1H). 
1.45 (t,2H, J=7. 3Hz). 1.35 (s, 9H), 0.88 (t. 3H, J=7. 4). 0.86 (d. 3H. J=6. 4Hz). 

0.82 (d, 3H, J=6. 4Hz). 
#J22 : 3'-N-(Gly-Phe-Leu-Gly)-NH-A (A-NH 9 =DX-8951) h V 7 n8t=$jgGD-£j£ 
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#iJ21T'#/c3'-N-(Boc-Gly-Phe-Leu-Gly)-NH-A (A-NHg =DX-8951) (97 mg)£: h 
'J7;l/tnft8 (3 ml) CigfrU 1 mfflMcWlfro SJ&*:9*U /9S-*W 
m l) T^$5£2@k ^^7-^(30 ml) t?^^ 2 [3*T-? il^x-f^ 
T^LT. ^ie>ft:^(95 rag) Z&tzo 

l H-NMR (DMSO-dg) 5 : 8.57 (d. HI, J=8. 3Hz), 8.47 (d, 1H, J=8. 3Hz), 8.32 (d, 1H, 
J=7.81Iz), 8.17 (t, 1H, J=5. 5Hz), 7.81-7.91 (br. 3H), 7.79 (d. 1H, J = 10. 7Hz), 
7.32 (s, 1H). 7.21-7.23 (m,5H), 7.12-7.17 Cm. 1H), 6.45-6.55 (br, 1H), 5.57 
(q, 1H, J=4. 4Hz), 5. 43 (d, 1H, J=16. 1Hz), 5. 34 (d. 1H. J=16- 1Hz), 5. 23 (s, 2H), 
4.67 (dt. 1H, J=4.0Hz, J=9-0Hz), 4.31 (dd. 1H, J=8. 5Hz. J=15. OHz). 4.0-4.4 (br. 
1H), 3. 74-3. 76 (m, 2H), 3. 56 (dd, 1H. J=6. OHz, J=16. OHz), 3. 41 (dd, 1H, J=6. OHz, 
J=16.0Hz). 3.17-3.19 (br, 2H), 3.02 (dd. 1H. J=4. OHz, J=14. OHz), 2.70 (dd, 1H, 
J=10. OHz, J=14. OHz), 2.40 (s.3H), 2.05-2.15 (m, HI), 1.85 (dt. 2H. J=7. OHz. J 
=14. OHz), 1.50-1.55 Cm. 1H), 1.45 (t, 211, J=6. OHz), 1.35 (s, 9H), 0.88 (t. 3H, 
J=7.4), 0.85 (d, 3H, J=6.4Hz), 0.80 (d, 3H. J=6. 4Hz). 

#J23 : ij )\s#*r > * ^vU-r^rX b ? 'J 7/1/3 - ;U-Gly-Phe-Leu-Gly-NH-A ' (A 
-NH 2 =DX-8951)<Z>£-|£ 

— ryi^iM. (690 mg) *N,N-i>^f;l/*^A7; K(50 ml) -tf-/c 0 d£>*gfl£ 

tc. ^J22T#^3'-N-(Gly-Phe-Leu-Gly)-NH-A (A-NHg =DX-895l) © b >> ? )l>*u 
mWtiM (95 ng)ON,N-yyf^*^7; K(l0 ml) b 'J jc^/WT i >(0. 

03 ml) . l-x^->*;l/t:-;l/-2- xh*H,2- -J t K o 4- •>■*■ / ») > (690 

mg) *JE2fctolJU miS-C— Bftm^L^^^Sfc^-a-^o CCDSCt^®5 ml-To^ 
ig-10 ml (Djl? S -jl>cplzffiTLte 0 ZtilzZ M f&fl:^ h 'J * ATkiM (2.5 ml) 

„ S>jc^;l/ jr. --7^1/(20 ml) ^jUn^.Ts #rtii L/ciStSK^jS'C^^tl-J: O ^ei6fc 0 
C©ft$&£0.5 M &i£7KKigft?L. 7j<ftT0. 1 M 7KSHb^ h U * A7X^^T pH 
9 ICliML/c^ ii^fll (X^^h/l/^TK 7>.y t*7f&*. 6000-8000) 
l^T> ^7jc{r*TUT3I^L/c:o at#T[*l&£S 'J*77^^- (0. 22 ^m)Titia L 
»*£&*M£*eUT«efl:'& ! HJ (600 mg) £#fc e ©KIlMfc'&llHB 
SO^-S^rO. 1 H h (pH 9.0) 4»T'© 362 nm IZisif * ^Jgt-S^l^ 
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T^lL/:i:^, 4. 8K (W/W) T*.^ 

#124 : ii Jls#*> t ^Jb-T*-* b =y D 77U=7-;Ug> h U jc^;UT >^E--=i^ Ate 

h5>T500 (50 g, 7 7 ;Wy7m #^:fi 500K ) £0. 1 M Bfcgtfi 
®& (pH5.5, 5000 ml) C&fl?U m3*m&1- b U ^ A (165.0 g) gdtK*§?£(5000 
ml) &Mz.tz 0 ^7feL/<£^^4 t C-C'10B^li^L/c^. if- V ~s 7 y n -7K35. 
0 ml) £j&Q;U — Bfefl£*$L/c 0 ^^^8 M i^mit± b 'J ^A 7 )<^^ffll>T pH 

7.5 \zm&Ltz 0 7kmt*^ : mi- (70 g) ^m^xmrnttzm:, — %m 

#Lfc 0 L. fttt-C pH 5.5 {Cli^LT4'X:T 1 mfflm.WUtz'&^ 8 

M TkgMfc^ h ') -^ATK^^ffl^T pH 7.5 lzm&Ltz 0 m<htitz7kigi&&s<'( 

m&mi*xmftmm&iz£zi&fr?mft<Dm&*nti'>tz 0 m^=f- 

®#£^££$£*«LT. f+xh^^^'JT;^-;!/ (27.1 g) *»fc 0 d ©#jg(7> 

^^■5>«lp) (i. 140KT*o/c 0 
:©f+7h7>^'J7;l'3-;K5 g) TKttfb* h 'J * A (21 g) ^7jC (150 
ml) ICj&jfr LT|#^n57k^^{rJn^. s ^i&T'ig8?£-£/.: 0 dOfgygnZTkHTFT' 

^e/^o7u^ oo g) zmx-xmrnrnttz^ m&x—v&fcmzi£tz 0 z<z>Rm 

•fo&mWlXvll* 8 i:!8ILfcl '<>f*^y ?x-50 M^ffl^^PS^ztilj^{c«kf3 

ls#VTJ\s=}-)l,<Di- b ') ->Aig(5. 6 g) d©!felK©^fi (-^^aifl. 

:^7>«!tS) It 263K T'&<9. f-MbJR«0.4 X*>~>tz 0 

Z\<D7J jt ^;U-r*X b =7 > # D 7 )\s Zi - )\, V> \> x ) V Ai£(2. 0 g) ^ 
7Kcjgft?L. Bio -Rad AC 50W-X2 (200-400 > -y>^ H + SU) *7^A (jg|£ 44 

mm. g£ 210 mm){w<D-a-. TKTfgfcB Lfc 0 COfgJijj&c h iJ^f-;l/7 ^ > (4 ml) 

*flDx.fcSfcx ?$J^I£iSLT «gE-fk^tt(2. 2 g) £*#/.io 
0*125 : t> )l>tf*i/ / h v 'J 7;^ J-7UCD h »J y -tWI/T >^fr— Ai^ 

^J24Tl#/c77>»l/^+->y f-JUr^X h 7 >tf >J T;UrJ— h ') Ajgd.O 
g) £tKK&8?U Bio-Rad AG 50W-X2 (200-400 * u MegN H + §!) 7} 7 

Aii©-ti:. 7jc-c^i±iL/co ^(omtam^mmmMLxms^t^ (950 mg) 
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#J26 : 3'-N-(Gly-Gly- Phe-Gly)-NH-A (A-NH g =DX-8951 )£&&£> 

^JHi^O^TS'-N-CBoc-Gly-Gly-Phe-G^-NH-A (A-NHg =DX-8951) (400 
mg) ri^#^3'-N-(Gly-Gly-Phe-Gly)-NH-A h U 7 Dg^i££7jt-MeOH (1: 
4) Cj^LT. Bio-Rad AG 1-X8 (200-400 ^ 7-> a > Cl~ HD rt^A (1.5 cm 
x 8.6 cm ) CO-tK JtfB^T^aiL^o - <DmtHm&mi& Ltz'&. <M£i&mL 
TmZ4t&Vd (310 mg) £*#*i 0 

*H-NMR (DMS0-dg)5: 8.53 (d. 1H. J=8. 5Hz), 8.46-8.48 On, 1H), 8.37-8.39 (m , 
1H). 7.95 (d. 1H. J=8. 0Hz). 7.80 (s,3H). 7.78 (d, 1H, J=l 1. 1Hz), 7.34 (s. 111). 
7.14-7.24 (in. 5H). 6. 50(s. 1H), 5.56-5.60 (m, 1H), 5.35-5.40 (m, 2H), 5.24 
(s, 2H), 4.51-4.56 (m, 1H). 3.86 (dd. J=4. 8. 13. 5Hz, HI), 3.68-3.79 (m, 3H), 3. 
54 (s,2H). 3.15-3.22 (m, 2H), 3.01 (dd. J=5. 6. 13. 5Hz. 1H). 2.78 (dd, J=9. 6. 3. 
5Hz. 1H). 2. 41 (s. 310, 2. 12-2. 23 (in, 2H), 1. 81-1. 89 (m. 2H). 0. 88 (t. 311. J=7. 
2Hz). 

Mass (FAB); m/e 753 (M+l) 

#J27 : ^;l/t^->^f^f^Xh7>^'J T )\> ^ - ;1/-Gly-Gly-Phe-Gly-NH-A ' (A 
-NH 2 =DX-8951)CD^J§5c 

#J25T'f# tz t) )U ** * > t f-^x^X h 7 >^ ') T^n-JKD h 'J / f^7 
^^AJg(0. 1 g) ^N. N->»y ^-yU^-wl/AT = K (6 ml) -t>;/c 0 d 

#J26-C*#*i 3'-N-(Gly-Gly-Phe-Gly)NH-A (A-NHg =DX-8951) ©f£®i& (24 mg) 
0N,N-v?/f^W7; K(10 ml) Jgjflu h 'Jxf ;l/7 ; >(5^1). l-^h + -> 
;u-2- h*->-1.2- yt Ko + -> + y V >(0. 1 g) ^-JHSMlx.. ^iST 
— Ifea^U/i^^Klt^-tt-^. COKM05 ml-fo^r^lO ml V> ? / - \Z 
iTLfc. CtlC3 M Jg>fb^- h U A7K&& (2.5 ml) N ->x*-;U:t--r 71/(20 
ml) £j&D*.T> ffi\ti\,tzitM*&>i>ftn (3500 rpm. 8 #) KJ;«7£li6/c„ COfcfc 
j££0. 5 M &£7Kc*gft¥U fctfTfO. 1 M TkSKfc-*- h l> -5 A7K&&T pH 9 iU, 
f#£ftfc7jc^&£'^*vv?x-30 K£JB^fcR^i*»&i::J:(}Ifc&Lfc. /g&£ 
iiiSL/Xl^S^^* S ii*7 7-(^-(0. 22 A/m)T^Lfc^. i^iOl 
^l£<b^(90 mg) **#/Co #fl:^©tg^b^M^©^fi£0. 1 M MJ 
& (pH 9.0) 362 nm C*Jl^lK3tSt:S^^t^Il/:<!: C 5 11% (1/ 
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W)T£> o tz 0 

W128 : JjJlstf^is/ ^^r^rX h =y > # 'J T ;U J - ;b-Glv-Glv-Phe-Gly-NH-A ' (A 
-NH 2 =DX-8951)©-£/£ 

-*Aj£(0.1 g) aN-^>f;^^A7; K (6 ml) iZigMZ it tz a COjg&K. 
^J26-C^#/c3 , -N-(Gly-Cly-Phe-Gly)-NH-A (A-NHg =DX-8951) ©t&&& (36 nig) 
©NJ-^^f^tW^T; K(10 ml) h 'Jif ;l/7 ; l-ih*-> 

^;l/+;^.yU-2- ji h*->-l, 2- Ko + ->+y ■) >(0. 1 g) ^-IIIS^AD^. 
— VfcffiWLtefrt>fcfc2ittz 0 C©,Rtt»$©5 ml-ro^#10 ml 0x^;-^|; 
iTlto rtl{l3M^k^- MJ^A7jog& (2.5 ml) , i? jl ji, - ^ >l< (20 ml) 
tFftti L^zt^^it^^St (3500 rpm, 8#) IZ J: *) m#>tz 0 ZWfcm 

£0.5 m -BtiUfcizmML, tK#to. i m 7jc^L^- h y *y/*7km&~e p h i2<?r 
^n^j^&^w^^x-so mzmi'tzmftmm&izj: owtt&Ltz 0 

MLttl^M^ 'Jf>7 7^;^-(0.22 um)-Vi&m Ltz'&^ i^LT 
Mie<b^(80 ing) &mz 0 Wt&VB&O. 1 M ^t:^- K »J ^ A 7 K^{C^ft?^. GPC 

(*7A:|V- TSK Gel PW-4000XU i&U : 0. 1M NaCl> Sfcig : 0. 8 ml/min) 
•C^ffL/c^. &CWfc^©^m&©JKx^:7 h7l> (0.1 M h 'J xiM, pH 
9. 0> 36 fig/ml) ZZtlZ'tim 8RUM 9 K^-fo ^t^^KOmM^t^M^ 
^S£0. 1 M h UX^af^[ (pH 9.0) tto 362 nm i:fcl^rai:S^^t^ 
»L/c<i:c515« (W/W) T*o/c Q 

#J29 : *77U#^~>y ^U-r^rX h ^ > # U T;U=3 - ;U-Gly-Gly-Gly-Phe-NH-A ' (A 
-NH 2 =DX-8951)©-£J& 

T + >T250(20 g, EXTRAS YNTHESEfSSJ , ¥i*J#^S 250K)£0. 1 H m&mffi 

$ ( P H5. 5. 2000 ml) Ki&a?L. 3 »^^®?^- h U A (66.0 g) ©7^^(2000 
ml) $:1mx.tz 0 &lbLtefrt> 4°C-Z\QBffimWLtz'&^ X f v 'J 3 ->K14. 
0 ml) S-jta*. — Bfelt^L/Co SCT^^7j<^T-C8 H TkWtlti- h U ^ A7jci&&£ffl 
l^T P H£7. 5 IzM&LtZo fcm<t*'ymi- h'J^A (28 g) £Jl(];LT*g8? L/cgL 
S?ST'— Bfem^ L/Co KJfc&^Jt^ U gfc&T pH 5. 5 tcD!$£ L"C 4 °CT 1 BfPe^f 
WLtz'&^ 7 J<^TT8 M fcmitl- h ') * A7.Kig;fc£-ffl^TpH£7. 5 fClg&L^o ?# 
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lt. m^MMLu ^m%mm 1 £*#^ 0 b ^ >T25oc5o g> 

EXTRASYNTHESEli, sp^^HFS 250K)£0- 1 M gfc$?^& (pH5. 5, 5000 ml) 
il, $3^®^- h A (165 g) O7K^(5000 ml) &lU*-fc 0 i&ytLtefr* 
4°CC\0Bffim&Lfc&, 3-1- U>**y 3-;K35. 0 ml) — Bfcfl£#Lfc 0 

SC&^^7j<^TT'8 M 7Kffift7- h U ? A 7 J<jg$£ffi^TpH£-7.5 {ZfflUILfco 7*^ 

ft***:*- h'joa (7o g) ^uu^xmmLtz^ ^&-c-v&mwLtc 0 Kj&tt* 

fifcBfC pH 5.5 Izm&lsX 4°CX'l%fmmWLtz'&^ *?&TT8 M 7jcBMfc 
h y ^ A7jci&tt*J8i*TpH£7.5 i:iSL/:o 7# •in^ig^-'^ ? 9 x 

2£*#/.io i tnmmm 2 ^ux^ pg^M^*fcKj:«>/<^?i-v«y 

*a*LT"r*X h 7 >tf'J T^^-Jly (25.7 g) £?#/c c iffr 
MM. /^7>TO W\ 47K -Cfeo/^o 

+ 7 h7>^'J7;l/3-;K5 g) £:> h y A (35 g) £tK (150 

mi) ic^^u-a#£ft*7k&$icj!ra;L N g.&xmwz-etz 0 :oMi:MTT 
^/^cwugf:®? (50 g) *iP;tTi£«¥3-*fcfgU MT18^HSfE*i3-^:o 
J&7&;£g^T'pH£8<rtli&L*:t£. '<-f *v x-50 IIg£flH^P&Wii:iSj£fr J; 

igu ^/u^^^im) f* 127K 7?£>D. ttfrm-isJ ^WtflEttO. 8 X*>~>iz 0 c© 
tWU***->> f-^+X h7>#'J7^3-^t h U ^Ajg(2. 2 g) £-7kK*gft? 
U Bio-Rad AG 50W-X2 (200-400 J -y>sL. H + 13) 73 5 A (Htl 44 mm. 
210 mm)t;:©-tK TkT^ttJt^o C<Z)*gai&K h y jc?-;1/T ~ > (4 ml) £}|D;i 
tz&, L X 1j * f-Jls-r** h 5 y 7^n-;KD h 'J j^t^U 

T>^— «>A^ (2.69 g) £Wc 0 

iM (2.67 g) *N,N-^>f^twl/A7; K (200 ml) JCig8?L/c 0 C©ig«J^ 0J 
2 <hP^JC^j£L/.:3'-N-(Boc-Gly-Gly-Gly-Phe)-NH-A (A-NIIg =DX-895l) (350 
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mg) ^£^6<tf^©:fr}&-eJa£Boc YbLT^ftSS'-N-ttly-Gly-Gly-Phe^NH- 
A <D h ') yj\s* a&WO&t h U x-f-Jl'T i > (0-116 ml) £-N, N--^y ^yU*yUAT 
i K (10 ml)<cjga> LTf#£n<5i&#> 1-i h 4- # ;U^^yU-2 .xHri/-l. 2 
- ytFn + -> + ;'J> (2.67 g) £N.N-^y f-yU*yU Ay a K(10 ml) tc^L 

3 M igfl:^ h U A7K^J^ (100 ml) ^jfjDx.. 8 ml-ro£-&30 ml (Dx.f J - ju^ 
KffiTLfco -€-n^n»C3 M i^iti- h »J O (1 ml) . -?xf ;bx-f ^ 

(5 ml) ^finx.Ts t/riti LtzZtm*&'bft1$k (3500 rpm, 8#) K: J; tUfcab*:,, c 

oitffiZT-t h *kK»»u 3 m mit-*- h 'j oi*7kmmao mo 

*1}[\Z.fr'<£, 0. 1 M tK®?^ h 'J AtK^T pH 9 CMSEU 37 , €T' 1 B#Pb1&1 

J»*aai/<£^«9*«[«: £ 'J *77< ;U^-(0.22 *m)T«iBL*:^ 
LXmtMt&%!> (2.30 g) £*§/c 0 *4t&%8&0. 1 H tSffc-*- h 'J *A7K#«K*!? 

CPC (*7A:IV - TSK Gel PW-4000XU : 0. 1M NaCK jffE& : 0. 8 

ml/Bin) •CfrVrl*iz&Mks SJ^*-ffc^ffl*^M*!»JR^^^ K-rU (0-1 M h 'Jxg[ 

ph 9.o. 0.20 mg/mi) ^ft-t'ttEiio&tfigiiK^-ro *4t&tea>m.n<t& 

HsWtM<D$M&0. 1 M h (PH 9.0) *T<D 362 nm irfctf 

^^•C^IL/:i:6^ 5. 8X (f/I) Tfco/Co 

#J30 : aJU#*--> y f-yU^^X h ^ >#'JT^3-yUg> h 'J Jif-yUT >^£- — Ai& 

-r*X h7>T10 (20 g. 7 r yl/v->T*±$k W^^ilOK ) ©0. 1 M mWtWt 
ffiWL (pH 5.5) (2000 ml)K. MBVm&l- h'J-7A (66.0 g) ©7kjgjft(2000 

ml) &m*.tz 0 mytLtSib<t> 4°CTl0BmmWLtz^ xf u>^ijn-;K14. 
0 ml) ^J&llx.. — BfefiU$L/c 0 St£:^7K^TT?8 M *B*ft* h U O A 7 )c*g&£S3 
l^T pH 7. 5 tcm&LtZo y^Mit^^mi- h 'J *A (28 g) ^Im^T^L/c^ 

^za-e-Bfem^u/co RfStt^sKifcu fti-c ph 5.5 KHSEUT^TiBfiatst 

WLtz'lk. tK#TT8 M 7K^k^- h U ->A7K^^fflC>T pH 7.5 i:i!Lfc„ & 

M^aiBUtt^MiB**'^ •/ ?*-30 M^iiiS^-tt 
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COf+X h7>-f'J7^3-;K3.7 g) £•> 7jcffi?<b^ h 'J ^ A (25. 9 g) ^7jc 
(111 ml) JCjgj^ LT#t>nS7K^iK{linx.. ^7ST'*g8?£-t!:/c 0 ZVmj&lZft 
^TT'€^d« (37 g) £]!j[];iT*gfl?£-ti-/ct& N mi&-?20mfflfcJfc£-&tz o 

z.<Dfcmfa&mm-c p h 8 ch^l/^ *v ? ? *-5«s*jB^fciR*M!ta& 

C«fc O&tSLfco M£iI$Lttt>?£^&£^M^**LT. 77 7U**->;< 

*X h 7 'J T7Ur7-;K7J>^ h U A$g(6. 2 g) £f#/l 0 -CD^ScD^^S 
^Z&iS. ^l/^ >^$0 37K #7U*K*->> ^;HtJgl40.9 T^o/:, 

C©777U*"*>y f-^-r + X h 5 >tf 'J T^U^-^tD^ h 'J Ai£(6. 0 g) ^tK 
»C*g8¥U Bio-Rad AG 50W-X2 (200-400 ^ H + M) 7 A 7KT' 

jgftL^o ^omitim^ h'jxf-;b7;> (9.3 ml) ^»D^.^^. ate««LT« 
SE^fc-&«8(7.2 g) £^*:„ 

#|J31 : il)\<-&*-'s / f-;t/f^x h ^ >^ 'J T7Ur7-7bg> h ij jc^uy >^&— Ai£ 
mWC&tz7*7. h 7 >tf 'J T7U 7K3. 9 g) 7K®?^b^ h 'J * A (16.3 

g) (117 mi) LT^fcnajicJettKtmx.. ^fa-zmMz-tttZo Z<D 

mmzimT-c* ; ? zumm (23.4 g ) ^nx.T^^-a:/c^. ^s-cisBfras 
j£s-t±^„ z<D%.fc&&mm-c ph 8 kshsl*:^ y<-r^v. y ? xsmzm^tz 

•> ^ f yuf + x h 5 > ^ 'J 7 ;V 3 - ;u© t h 'J -7 Al|(5. 0 g) ^#/c 0 coifo 

(y^uaiig. zr^^^wm \*. 28k *7;u**->y i-MtmitQ. 

5 Tifeofco C©*7U**^>^ t^^Ut^+X h 7 >^ 'J T7b3-7KD^- h U »7 Aig(4. . 
8 g) &0>J3O<hHiU§K h 'Ji^7UT>^-^AJ^fc^LT. «i2-fb^Jft(5. 6 g) 

r + xf7>4 (20 g , 7t3 ->*£$!k 4K-6K) ©0. 1 M g^®?^®^ 

(pH 5.5) *gfl£(2000 ml) (C N $3«7f}t®^ h U r> A (66.0 g) ©7^^7^(2000 
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ml) &m?Ltz e teftLtiifiS, 4 X;-ZlOBfflffiWLtz'&^ x-*f- U > 7 x ) => - ;K14. 

o mi) — mmwLtzo Rmm^mrxs m 7^mt± v y o^mm^m 

l*TpH*7.5 IcWSELfco ykmit^omi- h 'J •> A (28 g) £flll*. Tigfl? L 

^zst— 8feat#Lfco s/£&s-7j<#u b^®t ph 5.5 izm& it 4 t-c i B$fyMtt 

#Lfc&> 7j<^T-C8 M zKSHt*- h y ^A*»tt*ffll-»T pH 7.5 CHlLfc, # 
^n^zKiett^-r^-vy ?X-3M (;'Jtt7ttI) £/JH^|Jgtti&$i£KJ:9{& 

M6.0 g) &mzo ze>®M<Ofr^-m. (f^ffiA, -7)\<=>>Mm \U 9KT&o*: 0 
CtD-r + X h 7 U 7^3-;K2. 7 g) TK^b^- h U A (18. 9 g) £tR(81 

mi) {c^^Lx^#^ns7K^^SDK.. Mig-zmmis-etzo z(Dmmz7\c}%TX' 
*s?vji>mm (27 g) &ijQz-T:mwz-*ttz&^ m&~e2ommfcfcz-&tz 0 z\<dk 

■5 y t^=i-^o^- h y aj^(4.2 g) ^i#/c„ z<D<mmv>ft?-m. efju&m. 

d /u**4--> ^ ^^f^x h ^ y t;U3-;wcd^- h y ^ a&(4. 0 g) 
#J33 : ft;H-:^'>^ h "y 'J 7;U3-;l/g> h y x.^f- )VT Aig 

^J32T^#/c-r+X h 5 'J Tyl/3-;K2. 7 g) 7kWMti~ h y ^ A (11.3 

g) £tK(81 mi) K^frLT^nsjjQg&Kfln;!, ^iSTfga?;* 

JftlCSKftTT*/ * ajls&Wt (16.2 g) £jtox.Tig8?<*-tt-/c&. ^i&T'18B#RgRl& 

2-&tz 0 z.(D&.fcifc&mm-c ph 8 ksmsujisk ><>( ? ^-smzm^tzm 
*vmm&iz±)oissim.Ltz 0 m*Mm Lu^m^mm^m^^Lx . *MU=t:*v 

y f ;Uf+7 h 7 >^ 'J 7;^ -;l/©t h 'J -) A^(2. 7 g) &&tz 0 ^(Otit^Ofr 
^fi (^'-^itiS. ^;U7>1g^) te, 16K T£>*K *yi/#*->> f-;WfcJKtt0.5 
T*> o/: c c©*;i/+:4-->y ^;b-r + x h 7 >tf y t/u=i -yu©^ h y o a&(2. 

7 g) zmzotmrniz h v^+jvt ^mz^&ux. mut&mzA g ) 
*mtz 0 
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ffl34 : f ^i/ftx h7>^'J T/U J-;U-Glv-Glv-Phe-Gly-NH-A'CA 

-NH 2 =DX-8951)®^fi£ 

•}Ai£(i.5 g) y-yyf;^;U7; K(90 ml) igfc?£-fci-*:o h'J 
if^7 ^ >(0. 07 ml) iS'-N-CGly-Gly-Phe-G^-NH-A (A-NHg =DX-895D© h 'J 
■7;U^-D^ig (210 mg) 0N,N-^ym;l'A7; K(40 ml) mm, 1-i h+--> 
^-2- i h**>-1.2- yth'D + y + y UX1.5 g) *Jl|H#diD;L. tSt 
— ffl&W L tz 0 Z(D%.mm(D5 ml-r'o^-#10 ml <D3-9 J 

fi£TL/c 0 ZtlZftliZS M i&lfc-?- h U AtK«»R (2.5 ml) N -^jcf-^ji- t-;K20 
ml) ^*D^.T> WHiLfcjfcta^ai'C^JSt (3500 rpm, 8#) «r«t 0^46/1. CCD 
tt«*0. 5 M U zKtfTFO. 1 M -kmi-f- V U * A7Mg-$T pll 9 <fc L 

*iiiflL<£^J959i&#«- 5 y ^77 >r A^-(0.22 /t£m)-C«a§ L L 
T^IE>fb^(1.3 g) £*#/c 0 1 M Jgfls*- h y *Z»*igifcK»»8U 

GPC (*7A:|y- TSK Gel PW-4000XU &m : 0. 1M NaCl. >5fti$ : 0. 8 ml/ 
min ) -C^/fL/c^m. &CWfc£^©5£*m®iRx^? IwU (0. 1 M h U X&W 

ph 9.o. 65 /zg/mi) * ^n*-ft[3i2&t>'iii3(::^-r„ *<t&<fa<omm<t&M 

^lOtt^O. 1 M h y Xffifffflg (pH 9.0) ^TCD 362 nm C Si&7fej£lcg-3 
t^T^ft L/c<»: - S 6.4% (W/W) -?&o*: 0 

#135 : ft;t/^->^ f-^Ux^X h 7 >^ y =3 -;U-Gly-Glv-Phe-Glv-NH-A'(A 
-NH 2 =DX-8951)<D<£-Jj£ 

•}Ai&(1.2 g) aN-^^f;l/*M7; K(90 ml) mM£-£tz 0 Z&mi&lZ^ h 
Vjl + jvtI > (0.056 ml) £3'-N-(Gly-Gly-Phe-Gly)-NH-A (A-NHg =DX-8951) 
OMJ TMl^agfcBfcii (168 mg) ON, N-iM ?-;l/*;l/AT i K(30 ml) ?g?j£ N 
1-jh h^->^;l/^-:^;U-2- xh + H2- Ko*->*7 ') XI. 2 g) £!l[@#djn 
^.s fafitWLte tz 0 C<DKJ&V&<E>5 ml-ro^r#10 ml ©jl? 

S -J\s*PiZffiTLtz 0 -£ft*'ftU3 M i^fc^ h ') ^A 7 X^ (2.5 ml) „ ^jc?-;u 
^-■7-;K20 ml) £][jn*-T, tfriii Ltz#M*:M>bft 1 & (3500 rpm. 8#) KJ:^ 
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a6/c„ Z&Vtffi&O. 5 M £*6*k Ki&tfU tWFO. 1 M frWtitj- h 'J 

pji 9 iL/c 0 *#t>n^7.k*g*££/<^*v v ? x-mzm^tzmftmrnrnz o 

1 M h >JXfllfjK (pH 9.0) ^T*© 362 nm ic fcf? 6 i&TfcJglcSo't ^t$i L £ 

4. 8X (W/W) Tfeo/c 0 
0IJ36 : ft;P#^> /f;Pft7 j>7>^'J 7^3 - ;U-Gly-Gly-Phe-G]y-NH-A ' CA 
-NH 2 =DX-8951)©£jj£ 

OAig(1.2 g) aN-^yf;l/*^7; K(90 ml) jgft?£-«:/c 0 C©*g$tK % h 
'Jxf JP7; > (0.056 ml) £: 3'-N-(Gly-Gly-Phe-Gly)-NH-A (A-NHg =DX-8951) 
© h 'J :7;U*ogfc$j& C168 mg) ON.N-^fWwl'AT 5 K(30 ml) 1 
- x. Vlr^tDVX-fr-Z- a. h^->-1.2- i?hKo + i/*y'J>(1.2 g) ^JUS#dHJ 
^i&-e— Bfem^L^*^S/^^-t*-^o -©S/E?&©5 mlTo^lO ml ©j^ 

y-^tcSTLfc, -Ern^'n{c3 m mt± v y ^ atk^jK (2.5 mi) . ^^^^ 

i-^;K20 ml) *Jl0;LT> Wtli Lfcita**^* (3500 rpra. 8 #) (Cek Olfe 
J6t 0 -©Ct^O. 5 M &i£7jc{::*gfl?U 7jt#T0. 1 M 7kWUt± h 'J ^^Kfg&T 

ph 9 iifc, i»t»nfc7K«tt*^v^^ v ? 7>-3m&m^tzm*m&miz. £ K> 
m&tt»^-cmu<t&mi.o g) *^«5©E^fc-&«»a»®#ft*o. 

1 M h >J (pH 9.0) 4>T'© 362 nm Kfctf S^jgK^o'^T^iLfci 

-6. 5. (W/W) T*>o/c 0 

#J37 : f-JW-r**. h 7 >#'J T;U J-^-Gly-Glv-Phe-Glv-NH-A'CA 

-NH 2 =DX-8951)©-&Jj£ 

W33T^fc f-^-r + X h 7 U T;urt >l/© h ■) .x^;ut i't- 
^A^as g) £N.N-v»> f;l/twl^A7 * K(90 ml) fefoZ-tttZo C©^tc, h 
iJjuf-yUTi X0.07 ml) £3 '-N-(Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) 
© h U 7 n^mm. (210 mg) ©N,N-^fW^A7; K(40 ml) 1- 
i h^->7>;l/=f:^;u-2- -i- h*->-1.2- v?t Kn + i/ + / y Xl.5 g) ^\WrM^ 
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;l/^i:iTL/:o ZftZtUZ3 M i^iti- h U »>A7K^ (2.5 ml) . 'J^^jvsc- 
t-;K20 ml) £tJO;LT> <ffmLfc«t»*iS'C^a (3500 rpm. 8#) iz 
zvitm&Q. 5 M £t£7jci::Jg»L> *#T0. 1 M TKBrffc*- b u ^ATK^tt-e pH 

/c 0 m^^SBLU^^m^WL^: ^ U #7 7-f ^*-(0. 22 ^m)T'MLfc*£, fflfe 

h ') xmWM (pH 9.0) $>-e<D 362 nin K fctf Ztydt&K&^^X'gA Ltz t Z. 
4. 6X (W/W) 

01J38 : Boc-Gly-Gly-Phe-Gly-NH-A (A-NHg =DW-8286) ©^JtS 

Boc-Gly-Gly-Phe-Gly (42 mg) *>J;tfN-fc Kd + ->^ ■> >-f S. K(12 mg) £ 
N. N-v>y f^tobAT = K (2 ml) KjgJBU 4 c CC^i|3 L/c^x N.N*- •> ? o 




-cmnt^Zit&fyl [(ls,9s)-l-7; y-5- ?no-9- 3- ytKo-9- 

Ko*>-lH. 12H-^<>'/[de] t°^/ [3 , ,4 , :6.7] 4 > V V i? J ll, 2-b] 
>-10, 13(9H, 15H)- v>*>: DW-8286]©&®?&(50 mg) t Y »J S >(0. 01 

ml) ^^LfcN,N-^>fyL"h;UA7i K (6 ml) ^ftLT. ^ 

*7A?D7h^77^( - (*§&& : 0. 5X MeS-g-fr v> ? a a / ^ > : / 9 ) - 
^ = 10: l»jR) Tlf§!!LTmiB<ffc-&$J(27 mg) 

^H-NMR(CDClg) 5 : 8.10-8.20 (br, 1H), 7.95-8.05 (br, 1H), 7.70-7.80 (br,2H). 
7.50-7.60 (br. 1H), 7.40-7.50 (br, 1H), 7.10-7.25 (m, 5H), 7.05-7.15 (br. 1H), 
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5.85-5.95 (br, 110, 5.50-5.60 (br, 1H). 5.40-5.50 (m, 1H), 5.25-5.35 (m. 111). 

5.05-5.15 On, 1H). 4.90-5.00 (m. 1H), 4.70-4.80 (br. 1H), 4.10-4.25 (br. 2H), 

3. 60-3. 90 (m, 4H). 3. 10-3. 40 (m. 3H), 2. 95-3. 05 (br. 1H). 2. 15-2. 30 (br. 1H). 

1.75-1.90 (br, 2H). 1.39 (s. 9H), 0.80-1. 00 (m. 3H). 
0IJ39 : T-yl/T^X h =7 U T )V =3 -;b-Glv-G3v-Phe-Gly-NH-A' (A 

-Nll 2 =DW-8286)®-^fiJ£ 

OJ*i& (175 mg) *N,N-y> ^;U^;U/*T^ K(20 ml) ICjg#£-t*fc 0 -©fgf&IC, 
^J38T?#^n/c3 , -N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NHg =DW-8286) (27 mg)^t, 
#14 .t J^^O^fe-CJKfeBoc ftLT#bitl5 3'-N-(Gly-Gly-Phe-Gly)-NH-AcD h 'J 7 
;P?faft^ig(29 mg) £ h U if- )VT i >(9 # 1)<DN, N- ^ / ?-7U*7UZ. T $ K (5 
ml) \-3uV*-^J])Vtf-)V-2- xh + H,2- ^hKD + ->tyU> (175 

mg) £H[ft#djn;i. ^iST'— Hfcm# L ft /c 0 ClCDj*twl£fD5 ml to £ 

£-10 ml J -^^IC^TL/Co -tl{C3 M ^b^- h U O A7K*§?& (2. 5 ml) 

„ ^i^-yujt- ^^(20 ml) ^iJDX-Tx ^Hi LfcfctSteSMl^ai (3500 rpm. 8 
#) KJ; *9^a6/c 0 dOfcbj»^0.5 M &ig7KKi&ft?U JkftTO. 1 M 7kgMfc^- h 'J 
■}A7kigj&-e pH 9 iU, # S ? x-30 JH3r/B c^PSft 
Zitia&tcJ; 0SMfiL*io m*MmLtei^'gmm& i ^77^^-(0. 22 ^m) 
"CfltiiLfcSU imLtilE^ (135 mg) £*#/c 0 =Mfc£-«9*0. 1 M i&tt 
MJ * A 7 kig$nc*gft?&. GPC (^7A :17- TSK Gel PW-4000XU *§fg : 
0. 1H NaCL df£i$ : 0.8 ml/min ) -Cfl-tfr L*:**^ &^*Yb^©*^j»KJRx 
(0.1 H b 'J Xi®«[, Ph 9. Ox 99 */g/ml) £ <£r ft ft H14& 0*11115 

(c^-To ^t^(omm<t^mmm<D^m\t^ o. 1 m h u^^®^ (ph 9.0 *t 

<7j> 362 nm (r t d 6.1% (W/W) T£>o/c 0 

0IJ4O : 3'-N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NHg =DW-8089)®£-J& 

Boc-Gly-Gly-Phe-Gly (163 mg)fc«fct>'N-t Fn*->X^->>^ i K(45 mg) £N, 
N-v?>fJl/*;^7; K(10 ml) JCigPU 4 < CtC#£pU*&, N. N'-vv^o's 
* WUtWU* v*^ i K(79 mg) C^^JCTia®^: 
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H 2 N. 



-Z&Zn&it&fyi [(Is, 9s)-l-T i y-9- ^f-;l/-2.3- V t Kd-9- ^-f h'D+y 
-1H. 12H-K>»/[de] f^y [3'.4':6.7] 4 > K U S>V[1.2-b] *y 'J >-10. 13C9H, 
15H)- DW-8089]© h *>;UBttS (170 mg) t Y 'Jxf^j; > (0.054 ml) 

^l/:N,N-y^f^twl/A7; K(30 ml) jg^jfjn* gjtTCifiT- 
L SIS* it fco C©S^*MJE^S1L. > V -h>f)\sii=? u 

Z h 7 4 - (*gm& : 0. SX&mZ^tsV? tinjt ^ > : ^^^-^ = 94 : 
6*gjj$) T»«LT«Ha^<fe (100 mg) £mtz 0 

(DMS0-d 6 )5: 8.51 (d, 1H. J=8. 5Hz). 8.41 (t. III. J=5. 6H2), 8.29 (s, 1H), 
8.17 (d, 1H. J=8. 0Hz), 8.03 (d, 1H, J=8. 0Hz), 7.90 (dd. 111. J=4. 8. 5. 6Hz), 7.79 
(t. 1H, J=5. 6Hz). 7.53 (d. 1H, J=7. 2Hz), 7.36 (s. 1H). 7.13-7.25 (m, 5H), 6.94 
-6. 95 On, 1H), 5. 60-5. 63 (in. 1H), 5. 36-5. 47 (m, 2H). 5. 21-5. 30 (m, 2H). 4. 42 
-4.47 (m. 1H), 3.63-3.96 (m. 3H), 3.51-3.59 (m. 3H). 3.31-3.40 (m. Ill), 3.09 
-3.21 (m. HI). 3.02 (dd, 1H, J=4. 8. 13. 5Hz), 2.76-2.81 On, 1H), 2.13-2.17 (m. 
2H). 1.85-1.90 On, 2H), 1.37 (s, 9H), 0.89 (t, 3H, J=8. 0Hz). 
Mass (FAB); m/e 822 (M+l) 

0J41 : -h Jbtflri/S J-jI/tJ-X h -7 > ^ 'J 7 ;U j - JU-Glv-Glv-Phe-Glv-NH-A ' (A 
-NH 2 =DW-8089) 

•>A^(1.6 g) ^NJ-^yf^^^AT; K(60 ml) izmBZ-£tz 0 ZCDmMlZ^ 
^J40T^#t>tl^3'-N-(Boc-Gly-Gly-Phe-Gly)-NH-A (A-NH 2 =DW-8089) (200 rag) 
*^#J4 tm&WJj&-cmoc itlsXn>>nZ> 3'-N-(Gly-Gly-Phe-Gly)-NH-A© h 
U 7J\s*ammtM.£ h 'J xf^7 ^ >(0. 07 ml) £-N, N- : J t ^;P*;U A 7 = K(20 
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o*-->*y 'J 6 g) tmiklNx^ M-C— BfelK^L/i^^SX&S-frfco 
J£j&©5 ml-f o£-#10 ml ©jc^ y -;^i:iTL/:. *ti*'ftiz3 M ^h^- h >J 
->AtK^^ (2.5 ml) „ -^i^;Ui-^;l/(25 ml) ^rSn^.T. WttJ L/cjtM^iS^ 

C2500 rpm. 8t» i:J:*)ito/;o £ VikM* ^ * y L/^^, 7j<fi 
&ft?U 3 M i&iti- Y U «> A 7 jc^(20 ml) £j&n>U 0. 1 M h »J *7 Ajjcjg 

pH 9 C^U/Co :©M^tv 7 ?X-10 K*ffi^A:RB^ttiflj*«iJ: 
0fl£i£Lfc o J^^iiiaU/il^®^^ ^ U #77 ^-(0.22 m) TjlJfci§ L 

LTmZ4t&® (1.20 g) £t#fc 0 *<t&%9*Q.l M ig>fb^ M)^A 
7j<^&K^#M£. GPC (#7 A : ^V - TSK Gel PW-4000XU : 0. 1M NaCK 
fifot : 0. 8 ml/min) T##f L*iii&^> ;&tf;£<fc£#f©i£ni&M*X^ ? h ;U (0. 

i m h 'j xtttiK, pH 9.o. o.26 mg/mi) **ft<t'*igii6&tf an*^-*-,, 

feOEM^iMoM^O. 1 M h 'J^tft (pH 9.0) *-C© 362 nm 
SMSC^-^^T^ML/ct C 5.0% (W/W) T^o/Co 
#J42 : Trt-Clv-Gly-Phe-Gly-OHg>-£fiE 

Trt-Gly-Gly-Phe-Gly-OBzl (670 mg) „ 10* Pd-C (100mg)*> <fct>'^®?7 > t-r.* 
A (200 mg) £DMF (5 mD + fCflDX.. 3B$|flHft#Lfc 0 Sl&tt*»iSL. flt?&£$c 

y^>:^^y-;U=8:l igflfc) TtnmLTmMMt&ty (300 rag) *-f#/c 0 
^H-NMR(CDgOD) 6 : 7.16-7.45 (m, 20H), 4.66 (dd, 1H, J=9. 8. 5. 4Hz), 3-93 (d, 
1H, J=16. 6Hz), 3.80 (d. 1H, J=17. 6Hz). 3.78 (d, 1H, J=16. 6Hz). 3.68 (d, 1H, J=17. 
1Hz), 3.23 (dd, 1H, J=14. 2,5.4Hz), 2-90 (d, 1H, J=13. 7Hz), 2.90 (s. 1H). 
0>J43 : 3'-N-(Gly-Gly-Phe-Cly)-DXR^&&g)^fi£ 
Trt-Gly-Gly-Phe-Gly-OH (100 mg) fcitfN-fc Ka + ->X^y>^ = K(22 mg) 
£DMF (4 mDlC^^Lx tJc^TN, N'- i? ~> 9 o^* V 4 I K(40. mg) 

S-2JDX.4 tT 2^«t^L/Co COig&tcN-y 'J > (0.019 ml) £ K 

* V ;l/ 1" ■> XDXR) ^&t&(92 mg) £-fgfl?LfcDMF (20 ml) jg?&£j!lQx.T> 4 °CT 

7 -f - (*&£*£ :^?db^>:^;-;1/=20: 1 Tff5!iL/c 0 # 
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«in/:«* isxmw 1 mi icmt&L. imr$mwi,K 0 ?k (20 mD^an^Tt/r 

[Hl^l^lItT^^ ^££/3tMf£*iLT. n^tltz^^ (5 ml) izm 
frUtZo d<Djg7&£AG-lX8 (CI" HO *7A(riiL, 7KT'?g£iJ ? D a y 

*>Tftl>> 7Kl^/^^tT. SUSfl^ftMO mg) £f*fc„ 
^H-NMR(CDgOD) 5 : 7.95 Cd. 1H, J=7. 3Hz), 7.82 (t. HI, J=7. 8Hz), 7.54 (d, 1H. 
J=8. 3Hz). 7. 16-7. 26 Cm, 5H), 5.43 (d, 1H. J=3. 4Hz), 5. 14 (br, 1H), 4. 72 (s. 2H), 

4. 42 (dd. III. J=8- 3, 6. 8Hz), 4. 30 (q. 1H. J=6. 8Hz), 4. 14-4. 18 (id. 1H). 4. 03 (d, 
1H, J=16-6Hz), 4.02 (s, 3H), 3.86 (d, 1H, J=18. 5Hz). 3.83 (d, 1H, J=17. lHz), 3. 
75 (d. 1H, J=16. 1Hz), 3.73 (d, IH. J=16. 1Hz). 3.62 (br, 111), 3.58 Cd, 1H. J=16. 
6Hz). 3.10-3.15 Cm. 2H), 3-00 (d. 1H. J=18. 6Hz), 2.94 (dd. 1H. J=14. 2, 8. 8Hz), 

2.38 (d. 1H. J = 14. 2Hz). 2.18 (dd. 1H. J=14- 2. 4. 4Hz), 1.94-2.00 (m. 1H). 1.71 

(dd. 1H. J=12.7. 4.4Hz). 1.28 (d. 3H. J=6. 3Hz). 
#J44 : jjjU^^i^/ ^;l/-r^X h =? >tf 'J T7U J — ;U-Gly-Gly-Phe-Gly-DXRg>£-fifc 
ffl2A-C'&tzt> )VX*- : s * f-7U^** h ^ U 7;i'3-Ji'Ot h l ) * Ai£(i. 5 

g) ^-^J25i^lttl©^^T h 'J y ^^T>*-^ AJt^d. 2 g) IC^$tL/ct&. d 
© 400 mg HN-^^f^tWl/AT; K(24 ml) -tf /c c 3' 

-N-(Gly-Gly-Phe-Gly)-DXR®S£&J£(76 mg) ©N,N-^y f ;btwbA7 ; K(24 ml) 

felfc^ h ijif ;l/7; >(24 #1). 1-i h*->#;U#— *-2- x^->-l,2- v 

hKD+Hyj> (400 mg) ^-jiKftjta^ mzST— Bfem^u^^'^scr^-ti-^o 

:©Sli>t©5 ml-fo£&10 ml Oi^-;^i:STL^. cn^3 M i&it1- h 
U C^ATKiSift (2.5 ml) > i?sc-1-JUJL-TJU(20 ml) ^iD^-T. flriii L*i)Ct8fc£iI 
>bfrm (3500 rpm. 8#) KJ; 0 d ®itM&0. 5 M &J&7.Ktc*g8? /<-f 

S «J #77 A^-(0. 22 /zm)T'ji[iiL/c^. ft&4£& LT^f£<fc£^(40 mg) 
^#/;„ ^Yfc^^O. I M ^fc^- h 'J * A GPC (^7A:Iv- 

TSK Gel PW-4000XU j^ftt : 0. lM NaCU ftSii : 0.8 ml/min ) t^L/:M^ 
&tf*ffc'&^*Htt«JR*'<* (0.01 MMJ pH 7.4, 36 //g 

mi) zzti-etimisRvmsizTF-fo *4t&%a<Dm.M<t&mm&<o'SAte. pbs 

(pH 7. 4)^T-© 480 nm Kfcl} S®7feJg^S-^l^T^» L/c t Z. 6. OX (W/W) 

45 



WO 97/46260 



PCT/JP97/01914 



T £> o tz o 

■r^x h^>T150 (20 g. 7 7 /^y7m 150K ) £0. 1 M fi® 

(pH 5.5. 2000 ml)Kjg|?L. i®=J h'J-5A (66.0 g) <D7k^fj£ 

(2000 ml) ZMHtZo mftLtZfr £> 4 "C-CIQ BmmWLtz'&^ ^Tls>VVzi-jl, 
(14.0 ml) £flD;i> — m,mWLtz 0 St£&£7jc#TT'8 M 7><®KI:^ h V V l*7km& 
£-J8^TpH£7. 5 {CIS^L/Co 7jc^fc*^^^ h 'j * A (28 g) £2ro>LT jgfl? L/c 
^^-C— Bfe^L/Co Sft^^^LTs m&T' pH 5.5 KlE^U 4tT] 

500 ml£-?ig*ftLT*gfl£ 1 £*#/r 0 SlJiC. -r + Xh7>T110 (20 g) Coi*T±IB 

*x h7>l'J T7i/3-;i>£-g-;fcig$^#*r 0 ^v^v . y ^x-30 KfciliBS-iK 

^l^^;rY 7 ?*-5M£/fH>Tfift£L*r&, + 7 h7>*'J7 

;l^-;K4. 6 g) ^-If/Co Z<D<®}M<Dfr*m (?Jl<ffi.m^ zTjU^yimm) i*> 17K 

:Cf+Xh7>-l'J7;l/3-;K2.5g) £ % zKM:*" h- *) Q A (17. 5 g) £-7j< 
(75 ml) tc»^LT»^n*7KSftt«-iD*x SST!igj»*-ttfc 0 d ©jg&ic^jc&T 
T*; ? a)l>&m (25 g) £flQ*.T*g8? MT?20I^HISJCc;*-ti-fc„ z<o 

&J&&£Bfc&TpH£ 9 JCMSEL*:^ /<-f *v „ ? x-5J**flH*fc|K#j*iBfcfc<:: J; 

h -5 >tf U t;1/=j-;KD*- h 'J O AJtg(4. 0 g) -©^©©^fi 
iS> ^^7>^) (i 45K-C£>9. C^tmt0.9 T£>o/c„ 

Z.(Di7 J^m-is j* T^t^T. Y 5 V TJbzi-fr&j- h 'J Ai&(3. 7 g) £-7.k 
Bio-Rad AG 50W-X2 (200-400 / >y > zl. H + §D # ^ A {CCD-tf. 7.KT' 
^tBLfco COzgiH&K h'Jxf^7;> (5.8 ml) *1m?Liz'&, g|Jfe?g«LT«l 
E^«J(4.4 g) *#fco 
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0IJ46 : -h A/aK4=--> y f- h =f >tf ') T;U ^ -7l/-Gly-Gly-Gly-Phe-NH-A'(A 
-NH 2 =DX-8951)©^fi£ 

#'J45-C# £ n /c 77 )V •> ^ f-A/-r*X h 5 'JTi^ —)V<D Y 'Jxf^7> 
^^*7Aig(4. 4 g) *N,N-yyfW«^7; K (300 ml) C ©jg 

h iJxf;l/7; > CO. 19 ml) £3'-N-(Gly-Gly-Gly-Phe)-NH-A (A-NH 2 =DX 
-8951)© b ') y J^^rtiWpWtiM. (580 mg) £^irN, N-s? / f^^^Aj i K(45 ml) 
h ^>/7^^ — JV-2- xh + y-1,2- y t Kn+ + / 'J >(4. 4 g) 

mit-t h *) Q A7X^T" PH lOlCsH^L/c^ 5 ml-ro^-iS-25 ml 0>*-9 J - 
KflSTUfco -ni:3 M mt1- h 'J (l ml) . >? x. <?- j\, - -r to (5 

ml) &1mx-X, ffi&ls1ztt»>5:&>b&B (3500 rpm, 8#) i:i0fJ6to C ©it 
$*£-7.KKiga?L. afflrK (x^? h^7K 77 -y h?r^^S 6000-8000) &m 

aifeia»LTaiB'fk^'to(3.4 g) £#*o ^^©^m^^am©-^** 

0.1 h 'J (pH 9.0) 4»-C© 362 nm tc *5 SlgbfcJgK^-^-C^fi 

4. 6X (W/W) -Cfcofco 
#|47 : a - y ^ ;Ut7 71/^^ :> ^ ^Ut^X h > # ') T7U3 - 7U-Gly-Glv-Gly-Phe 
-NH-A ' (A-NHg =DX-8951 

^J45-e#«in^f r ^X h 5 >^ ') Til/ 3 -^(2 g) TRSMfc^MJ^A (14 
g) £7jt(60 ml) ICj&fr LTf#£n£7jQg&"K]!ra;*-s if*: 0 C 

ttK*K*£TTa -^DtT^D h?* >®K19 ml) £JjQ;t -tir/c^. giSTl8 

«FBISl&d*fco -©SCc^^St^-C pH 8 lzM&Ltz'&^ '< -i * v v ? x -50 

a - ^ f-7U * il/ f-7b-r4-X h 5 >tf 'J 7;^-;KDt h U O A£ (2.95 

g) £f#/c 0 C©t)®©^fi (y;H|jflx TOUv >1f<*g) li, 45KT'*)o/c 0 

7 'J T^3-^©^t-^^TJ^T©^^^^7^ 0 a-* f"7l/777U+:^->> 

^7Ux^X h7>^'J T^^-7l/©^- h 'J-7 Aj£©7K*§?l££ Bio-Rad AG 50W-X 

2 (h + no *5ai:#l, mm^m^mLxm,nt Lxm^tz a zcommzm 
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Mt tTO. I N mkTffifeLlZo s mg . 0. I N 7^m<t^ h 'J A 

7j</$?S©^r^SiJS^ a (ml) . 0. I N b (ml) iL, a - /. T )l 

*;l/t;+->yf;HL^ 13. 4(a-b)/[s-7. 2(a-b)] (D^,tz «k *) >}<#>/- 0 ^<D^a 
-y 77^ f-MfcJgtiO. 8 -Ch^iZo 

Z. (D a - J ^-fri] + y ^;l/-r *X h 7 >tf U T Z3 — ;U CQ h 'J O Ai& 
(2.2 g) £-7|cK*gfl?U Bio-Rad AG 50W-X2 (200-400 H + ?§J) yj^A 

44 mm, g$ 210 mnOKO-t^ TfCT^tt} L/c 0 CCDjgtii^K h y ; 
> (4 ml) &1]Qx.tzi&, L t a - ^ f •> y f jl/f +7 h 7 > ^ 

1; t;1/=j -;kz> h u ji^-^t >^e — ^ Aj£ (2.69 g) £f#/c<> 

>^.r.>7Ai& (2.68 g) aN-y>f;l/twl/A7; K(60 ml) <Cfg&?L/c 0 d©ig 
ttK, fi«J 2 if^*i(C^^tL^3 , -N-(Boc-Gly-Cly-Gly-Phe)-NH-A (A-NH 2 =DX-8951) 
(350 mg) *^^J16<f:Pl^©^<fe-CJ!JfcBoc >fkLT^#^tl-53'-N-(Gly-Gly-Gly-Phe) 
-NH-A © h U h U if ;b7 ; > (0.116 ml) N- it jt Jl, 

AT i K (10 ml) C^tT^bnS^ l-xh + y!!?;!/*-^- x h + > 
-1.2- h Kd + -> + ; ij > (2.68 g) £N, ti-'J/t f;l/*^A7 = K(10 ml) irjg 

&IC3 M jgffc*- h 'J ^AtK^(40 ml) £2HJ;U 6 ml-To^#30 ml ©.x^ / 
't't^TL/:, ^n-€-'tUr3 M mil* Y y>AzK»ift (l ml) „ ^x.^;Ux.-^,u 

(5 ml) ^*Dx.T. #rmL/c&©£*g^#S£ (3500 rpm, 8 #) K<fc*j*a6/c 0 c 
©ttflKS-T-t? h >Tift^Lfc& > JfcfcJ&fcU 3 M h V O A7K&78KIO ml) 

£#0*.. 0.1 M 7XS?<tf h 'J^AtK^T pH 9 KiHSEU 37°C"C 1 B#|y]&ig! L 

ai3lU<£C>ae»««- = 'J *77^ ;U?-(0.22 jttii)T««L,rt:&* /3M&f£*gLT 

ass-as^ (2. 15 g) £*#/co ^t&va&o. 1 m h u *> j*7k&mtzmn&. 

GPC (*7A:IV- TSK Gel PW-4000XU : 0. 1M NaCU : 0. 8 ml 

min ) T'##rL*:££l^ SO'*<b^©^m®il|Xx^ ^ (0.1 H h U 

pH 9.0. 0.21 mg/ ml)£*;ft*'ft[120:fc.J:U c l2]21f;:7j^-r o *4t&fo(DmM4t<& 
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foBM<O'&a. 3 S:0. 1 M V*)*mffim. (pH 9.0) 362 nm Cfc«t5TOi:l 

o*t^T^4U/c<t 5. 9% (W/W) -C^-otio 

#J48 : 3'-N-(Gly-Phe-Gly)-NH-A (A-NIlg =DX-8951) h 'J 7 o i^^cD^JS 

Phe-Gly-0Bzl©p- b H'i > X ;U* (3.06 g) . Boc-Gly-OH (1.10 g) . N 

-tF'D + yX^>^ F (941 mg) . li-J ^n^U? * >; > (0. 725 ml) , N, 
N-yyfM/l'AT; K(40 ml) 4 °CK#ip L tz'&^ N.N'- ^i/?n^ 

^ K (1.56 g) ^JfJD^^o ffit- %m#L/<£*<££f&£-ti:JtgL 

o o y * > : y * y - ^ = 98 : 2fgfl£) T'tf St LTBoc-Gly-Phe-Gly-OBzl (1. 
93 g) *Hto 

^H-NMR (DMSO-dg) 6 : 8.52 (dd. 1H, J=5. 6. 6. 4Hz), 7.97 (d. 1H. J=8. 8Hz), 7.30- 
7.39 (m, 5H). 7.15-7.26 (m. 5H). 6.83 (t, 111, J=5. 6Hz), 5-14 (s, 1H), 4.52-4. 
57 (m, 1H). 3.87-3.96 (m, 2H), 3.57 (dd, 1H, J=5. 6, 16- 7Hz), 3.43 (dd, 1H. J=5. 
6, 16- 7Hz), 3.01 (dd, 1H, J=4. 8. 14. 3Hz), 2.77 (dd, 1H. J=5. 6, 14. 3Hz), 1.37 (s. 
9H). 

f# t,n^Boc-Gly-Phe-Gly-OBzl (1.78 g) *fttt^*-'K60 ml) IzmUL, 5% 

-pd-c (i.8 g) 2AmmmfAM7tLtz 0 u u 

Boc-Gly-Phe-Gly-OH (1.41 g) *#/c 0 

*H-NMR (DMSO-dg) 6 : 8.35 (t. 1H. J=5- 6Hz), 7.94 (d. 1H. J=8. 8Hz). 7.15-7.26 

(m. 511), 6.85 (dd, 1H, J=5. 6, 6. 4Hz). 4.52-4.58 (m, 1H), 3.76 (d, 2H. J=5. 6Hz), 
3. 56 (dd, 1H, J=6. 4. 16. 7Hz), 3. 43 (dd, 1H, J=5. 6. 16. 7Hz), 3. 03 (dd, 1H, J=5. 0. 

13. 5Hz). 2.79 (dd, 1H, J=9. 5. 13. 5Hz), 1.37 (s.9H). 
±-C^#«=>n/cBoc-Gly-Phe-Gly-OH (500 mg) fc<i:tfN-t Ko^->X^->>^; K 
(161 mg) ^N,N-^>f;l/*^A7; K(10 ml) Kjgfc?Lfc 0 DX-8951 
©> ^ >x;l/* >Wti& (530 mg) th'Jxf;l/7;> (0-146 ml) £igfl?U/cN. 

N-^f;l/*;l/A7; K(50 ml) i%m&Mx.T, 4°CKft%lLti&^ N, N'- v>v? 

a^*->)U*J\'*i?'( I K (268 mg) &tiOz.T, ittTlcg&T— Ltt# h 

4 - : : / : 4 ig&) Tff gj LT 3'-N-(Boc 
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-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) (100 mg) *mtz 0 

h-MR (DMSO-dg) <5 : 8.39 (d, 1H, J=8. 0Hz), 8.34 (t. 1H, J=5. 6Hz), 7-98 (d, 1H, 

J=7.2Hz). 7.78 (d, 1H. J=10. 3Hz). 7.33 (s, 1H), 7.13-7.24 (m,5H), 6.80 (dd. 

1H, J=5. 6. 6. 4Hz), 5.55-5.61 (m, 1H). 5.44 (d, 1H, J=16. 0Hz), 5.41 (d. 1H. J=16. 

0Hz). 5.25 (s, 2H). 4.43-4.46 (m, 1H), 3.69-3.79 (m, 2H), 3-50 (dd, 1H, J=5. 6. 

16.7Hz), 3- 41 (dd, 1H, J=5. 6. 16. 7Hz), 3.16-3.19 (m. 2H), 2.98 (dd. Ill, J=4. 8. 

14.3Hz), 2.79 (dd.lH, J=9.5. 14. 3Hz). 2.41 (s.3H), 2.19-2.25 On, 1H), 2.10- 

2.15 (m, 1H). 1.82-1.90 On, 2H), 1.35 (s. 9H), 0.88 (t. 3H, J=8. 0Hz). 

Mass (FAB); m/e 797 (M+l) 

f#£n/c3'-N-(Boc-Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) (100 mg) £• h 'J7;l/ 

*Dgt=& (3 ml) Kjg^U lBfF^ScgL/Co mm^^^L, * 9 J - >vm ml) 
X"&m*2m, x.?S->H30 ml) -C«2|lfi^;^ >l<T'&c. 
Hfett^^O mg) %mz 0 

*H-NMR (DMSO-dg) <5 : 8. 52-8. 62 (m, 1H), 7-94 (s. 3H). 7.79 (t, 1H, J=l 1. 1Hz), 
7.34 (s. Ill), 7.15-7.27 (m. 5H). 6.52 (s. 111). 5.57-5-61 (m. 111). 5.36-5.46 
(ro,2H). 5.24 (s. 2H), 4.66-4.70 (m. 1H), 3.69-3.81 (m.2H), 3. 61-3. 68(m, 1H), 
3.40-3.47 (m. 1H), 3.15-3.23 (m, 1H), 3.01 (dd. 1H, J=4. 0, 13. 5Hz), 2.77 (dd. 

1H. J=9. 5. 13. 5Hz), 2.12-2.23 (m, 2H). 1.81-1.91 (m. 211). 0.89 (t, 311. J-7. 2Hz). 

Mass (FAB); m/e 697 (M+l) 

#J49 : 3'-N-(Phe-Gly)-NH-A (A-NHg =DX-8951) h U "7 aBfc&i£©-£Ji£ 

Boc-Phe-Gly(771 mg) fc^Z/N-t K n 4- > X <7 -> > 5 K (300 mg) £N.N-v 
yf;l/*yl/A7; K(10 ml) C^jjfL/:, CO^i: DX-8951 ®^>7W> 
gtf£(1058 mg) t h V^1-)i>Tl y (0.293 ml) &mffl. LtzU. N-v? / f^*/U7 
; K(50 ml) mm*1>UZ.X, 4°CiZi%l$Ltz'&, N, N'- o^* ->;U* ;L n v 

•Y c K (494 mg) £fltJ;iT. ^T^^T— Bfem^ Ltt^SfSS"*/.:,, COS 

np^^> : >^/-;U = 98: 2 igi£) Tilf Ui LX3'-N-(Boc-Phe-Gly)-NH-A (A 
-NH 2 =DX-8951)(1.20 g)£^c 0 
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^H-NMR (DMS0-dg)<5: 8.29 (d. 1H, J=8. OHz), 8.21 (t, 111, J=4. 8Hz). 7.76 (d. 1H, 
J=10.3Hz). 7.32 (s, 1H), 7.13-7.25 (m,5H). 6.92 (d, 1H, J=7. 2Hz), 6.49 (s. 110, 

5.56-5.61 (id. 1H), 5.44 (d. 1H, J=15- 9Hz), 5.38 (d, 1H. J=15. 9Hz), 5.25 (s. 210. 

4.08-4.12 (m, 1H), 3.78 (d, 1H, J=4. 8Hz). 3.16-3.25 On, 2H), 2.99 (dd, 1H, J= 
4.0,13.5Hz), 2.72 (dd. 1H, J=10. 3. 13. 5Hz), 2.40 (s. 3H), 2.09-2-35 On, 211), 
1.80-1.91 (m,2H), 1.16 (s. 9H). 0. 88 (t, 3H, J=8. OHz). 

Mass (FAB); m/e 741 (M+l) 

_h-Ct#^n/c3'-N-(Boc-Phe-Gly)-NH-A (170 mg)£ h 'J 7/^0^ (4 ml) 
lB#ra;tt«Lfco *g«*9*U /^y-;K10 ml) T'*ift£: 2 Ek i 
9 y-;K10 ml) 2 Wri o tz&. mk**--T J^X'ticfe LT. mm&%Q 

(100 mg) £#fc 0 

^I-NMR (DttS0-d g )5 : 8-88 (t. 1H. J=4. 8Hz), 8.68 (d, 1H, J=8. 7Hz), 8.05-8.15 
(m,3H). 7.79 (d, 1H. J=ll. 1Hz). 7.26-7.36 (m.5H). 6.52 (d. Ill, J=7. 2Hz). 5.57 
-5.62 On. 1H), 5.43 (d, 1H, J=15. 9Hz). 5.38 (d, 1H, J=15. 9IIz). 5.19-5.28 (m, 1H), 
4. 10-4. 18 (a. 1H), 3. 93 (dd, 1H. J=4. 8, 16. 7Hz), 3. 82 (dd, 1H, J=4. 8. 16. 7Hz), 
3.17-3.24 (m, 2H), 3.14 (dd, 1H, J=4. 8. 13. 5Hz), 2.95 (dd, 1H. J=8. 0. 13. 5Hz), 
2.42 (s,3H), 2.14-2.25 (m, 2H), 1.83-1.91 On. 2H), 0.89 (t, 3H, J=8. OHz). 
Mass (FAB); m/e 640 (M+l) 

#J50 : 3'-N-Gly-NH-A ( A-NH g =PX-8951) h U 7;^aftt^O^ 

DX-5981 ®^^>x;U^>^ (530 mg) £ h V 3-* frT I >(0. 28 ml) *N. 
N-^fM;l/A7; K(10 ml) ICjgB?U Boc-Gly ON- 1 K 

o*->x?-> W i KiXf;!' (327 mg) &1}\\Z.tz 0 MitTtz^^X— l&MW 

=y-y 4- (^tH^ : v 5 ? u a / * > ; t 9 J -;U = 98 : 2 *g$D LT3"-N 
-(Boc-Gly)-NH-A (A-NHg =DX-8951) (500 mg) ^r?#/io 

*H-NMR (DMSO-dg) 6 : 8. 38 (d. 1H. J=8. 3Hz), 7. 77 (d. 1H. J=10. 7Hz). 7. 31 (s. 
1H), 6.89-6.91 On. 1H), 6.49 (s. 1H), 5.55-5.59 On. 1H). 5.45 (d, 1H, J=16. 1Hz), 
5.38 (d. 1H.J=16. 1Hz). 5.27 (d. 1H. J=19. OHz). 5.18 (d. 1H. J=19. OHz), 3.50- 
3.62 On.2H), 3.15-3.19 On. 2H). 2.41 (s. 3H), 2.18-2.24 On. 1H). 2.08-2.12 
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(ra. 1H), 1.81-1.91 0n,2H), 1.31 (s,9H). 0.87 (t. 3H, J=8. 0Hz). 
Mass (FAB); m/e 593 (M+l) 

_tT?#£ftfc3'-N-(Boc-Gly)-NH-A (100 ng)-£r h 'J 7JWDfti (2 ml) Ki&fr 
HSfSttfiLfco Jgtt*S*U / ^y-;K10 ml) T#j**2lHk i*/- 
;K10 ml) T*»*2@^Tofcl^, ir;U LT. fllSEte^ttO 

mg) &'&fr 0 

h-MR (DMSO-dg) 6 : 8.88 (d. Ill, J =8. 8Hz). 8.08 (s, 3H). 7.81 (d. 1H, J = ll. 2Hz), 
7.34 (s, 1H). 6-52 (s. 1H), 5. 63-5.67 (m, 1H). 5.45 (d. 1H, J=16. 7Hz). 5.40 

(d, 1H, J=16.7Hz), 5-36 (d. 1H, J=19. 1Hz), 5.25 (d. 1H, J = 19. 1Hz). 3.56 (s, 2H), 
3.11-3.19 (m.2H). 2.43 (s, 3H), 2.23-2.28 Cm, 111). 2.11-2.19 (m. 1H), 1.81 

-1.91 Go. 2H). 0.88 (t, 3H, J=8. 0Hz). 

Mass (FAB); m/e 493 (M+l) 

#J51 : ft / fj^X h =? >tf ] ) T^^-toto h 'J > f-JUT — Af£ 

t^X b 5 >T500 (50 g. y fr+m. 500K ) £0. 1 M &Bfc&ffi 

m (PH5.5, 5000 ml) tc^U. ^3->^^ h U-7AU65.0 g) ®7K*g$K5000 
ml) *tax.^o itTfcUtt*^ 4 < €T10Bfeim^L/c^> i U > U ^ - ;K35. 
0 ml) fcini*. — «felJI£#Ofc- K*£tt*8 M TKtt^t^- h U pH 

7 izmmLtz a ym^om^- h v-7a (70 g) *an*.T»»L*:&s — «tat«2 

L/c 0 Siett**J*0. W?WL-e PH 5.5 ir|S^LT4 t C-ClNFP^Ifll#L/c^. 8 
M jjcBHb*- V U * ATKjgj^^ffl^T P H 7.5 »:ISSLfco # fclafcTK^tt*'^ * 

tt*SM£4a»LT. f*Xh7>*'J7^3-^ (20.2 g) -©if07> 

CUDf*** h7>^ U y;l/=i-;K7.5 g) 7K®Mfc^- MJOA (31.5 g) 
(225 ml) (i^^L-C4#t>n-2>7K^I-j!inx.> - ©igjftKfc 

teTT^y *o;Hin» C45 g) *in^.T*»s-tit-fcifex SiST- toKi&Sit-fco - 
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7. h 7 ^'J7^3-M7-h 'J*A£(8.5 g) Cy^U 
ttafi, 771/5 >EtfS0 li 274K ii •> y f- Mfc£iiO : 4 Tfcofco c 

©rt^tf+f/^'l'-r** h7>-f l J7^3-;l/0t h 'J ->Ai&(2.0 g) 
fc?L> Bio-Rad AG 50W-X2 (200-400 / y Il + M) (MS 44 mm N £ 

* 210 mm)KCD-tK 7fc-eigtfJ L/c c h 'Ji W ; > (4 ml) 

fc=SU ft*Sffi*LTS£<fr£ < 8K2.2 g) *#fco 

0IJ52 : * 7l/sJ?*->> f-^l/x + X h v > 'J 7;UJ-;l/-Gly-Phe-Cly-NH-A'(A-NH 2 
=DX-8951 )<£>■£•/& 

#iJ51-C?#^*^^+>^ f-^ + X h7>#'J 7/U3-7K© h 'iif/l'TVt 
(200 mg) *N,N-i?yfM;l//»7; K (7 ml) izj&WS-g-rtio - 
jr. «?lj48-C#^3 , -N-(Gly-Phe-Gly)-NH-A (A-NH 2 =DX-8951) O h 'J 7 7l/*nRs» 
i£(41 rag) CNJ-^fMwU7; K (5 ml) h'JiW; > (0.014 

ml) > 1-^ h*->*;U^-^-2- x h*>'-1.2- ytKo*y + yj> (100 mg) 
^rJIEMl*-. ^ jBT-*!ll$ L tt *< $ ^ fc. ;:©K)£#<D5 

ml cqji^ y -^icjffiTLfco :ni:3 M h U ^atK^ (2.0 ml) , 

•^if-^l/i-T- 71/(25 ml) *im*.T\ tfrttJUfejSt»*ia^l8l (3500 rpm. 8#) 

7K«tt-c ph 9 tUo m^tit^mm^^^ mzmi^mm® 

j*KJ:9B£t&L/Co Kfcilifi Uttl^i*** * 'J #77 4 -(0.22 /£m)Ttt 
i®L^&. (190 mg) £f#/c 0 *<b£4fc©B|gfl:£'«»«S 

1 H h (PH 9.0) 362 nm IC*?W*lR3fcJKll^^T 

5£M Ltzt^^b 4. 5X (I/I) Tfco/:. 

#153 : * y f^f^ ^ h7>tt'J 7 7U J-;U-Phe-Gly-NH-A'(A-NH 2 =DX 

-8951)g>-£J5E 

#J 24 T'*#/c*7rt' f-yi/^ + x h7>*U7^3-;l/0tHJ') A^(2. 5 
g) £zKfci&»U Bio-Rad AG 50W-X2 (200-400 ^ EtgN H + HD 

■7 >tf 'J 7;l/=J ->»KD h 'J -xf-yl/7 — 7 AJtg(2. 5 g) £f#fco 

Z0*7 7Utf^-> ^ ^7U-r + X h 7 >tf 'J 77U3J-A/© h 'J if^7 >^^7 U 
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£ (200 mg) HN-^/f^^T; K(12 ml) JC*g8?£ -tffc 0 -©MiK. #J 
49T'f#*:3'-N-(Phe-Gly)-NH-A (A-NH 2 =DX-8951) © h U 7 agfc®?£(42 mg) 
thij xf;l/7 i > (0.016 ml) © N, N- V ^ f- ;U * ;U A T i K (5 ml) 1 
-xht->*;l/t:-H- zh + H,2- i?t KD + ->4-y U > (200 mg) £fflg& 
flP*.. QfeHt#Ltt#&K(£$1*fco £ ©KEKttKzK C300 ml) 

ttl^S^^^O. 1 N TRSMfc^- h U ^ /**J&tt"C PH 10 £ b> StaSl^ (0. 16//m . 
7^;Uhn>tl:Si) t/: 0 MM L/c*g$£'<-f *v v 7 *-50 BMrfflc*: 

Rfl-ttafcfcKJ: OflfttSU y ^77 * -(0- 22 /f nO-catiSLfc&x *£ 

j|SI£«LT«3B'ffc£' < BJ (180 mg) £f#*i 0 #ffc£te©E3Kffc^&«»©'S-ft£0. 
1Mb') X&Brft (pll 9.0) *p-C<D 362 nm K*, tj KS-^Tjejl L/c i 

6. IX (W/W) -C*-p/c 0 
#154 : ^;U+:+->^ ^Ut^X h 7>^'J7^J- A/-Gly-NH-A ' (A-NH g -DX-8951) 
©^J& 

(370 mg) 4H,H-y>f-;l/twbA7; K(10 ml) lZ&MSlttz. 0 ZOmW^^ 
WOT^/cS'-N-Gly-NH-A (A-NH 2 =DX-8951) © h U 7 Dlfc&i£(57 mg) ©N. 
N-vM *-A/*;l>Z>T 5 K (3 ml) MJxf^7=> (0.027 ml) . Mb* 

— x Hr*>-1.2- t Ko + -> + y 'J > (185 mg) £JB#ciiD;L. ^ 

Mj$Ui*^S0^fco £©£Ec>&©5 ml-To££-10 ml <D*-9 J -)l> 
*\zffiTUtz 0 cntr3 M i£4k-)- h V * AtK*£& (2.0 ml) „ y.xf-;i/i--7^K25 
ml) ^JjDX-T. tfrtB {stzitMZ&>bfr1& (3500 rpm. 8#) il«fc*)SAfc 0 d © 
fct$*£0. 5 M &i&7kC*gJS?L. 7*/£T0. 1 M 7k®Mfc^ h U -7^7fcig&T pH 9 £ L 

l^^iiiaL^C>H®^^ ^ 'J *77 a ;U*-(0.22 Mm)TZ&iSL/c|£. 

UTana-fb^tt (290 mg) ^Hfco ^k^©Em<t^%i^s©#m^o. 1 M h 'J 

X^®^ (pH 9.0) 362 nm trfctj S^TtKC^o'^T^M L/c i C ^> 0. 

5* (W/W) "Cfco/Co 

#J55 : ^;[/4-;4yyf^f^Xh7>^'J T;Uj - ;U-Glv-Glv-Phe-Gly-D5 1-7059 
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Boc-Cly-Cly-Phe-Gly-OH (200 mg) £ h U "7 Jl* o ffim (4 ml) Kjg^U, 1- 

smmmwisKo mmzm^. *?;-jhio mi) -e&m&2®, ^*/-;kio 

ml) T'&m&Zmftit^ M*i-^^«fc^L.T, Gly-Gly-Phe-Gly-OH© 
b V 7^toStS (225 mg) ^#to 

L H-NMR (DMS0-d 6 )5: 8.48 (dd. 1H. J=5. 6, 5. 6Hz), 8.59 (dd. 1H, J=5. 6, 6. 4Hz), 
8.29 (d, 111. J=4.8Hz). 7.23-7.26 (m.4H). 7.16-7.20 (m. 1H), 4.58 (ddd, 1H,J = 
4.8.4.8, 10.4Hz). 3-89 (dd, 1H, J=5. 6, 16. 7Hz), 3.76-3- 79 (m. 2H). 3-67 (dd. 1H. 
J=5. 6. 16.7Hz). 3.56 (s. 2H). 

_tT?# £ft^Gly-Gly-Phe-Gly-OH© h «J 7^tag^ (200 mg) ^r. tK(10 
ml) Kig#U h'Jif^T; >-£rS0X.T pH 9. 0 i:H?llti> 9-7 U-^ 
y f-;UN-k Fo + ->x^ •> >W ^ i>;U*wl"K*- h (200 mg) ©T-t? h — h 'J >U 
(5 ml) J&ttfcflD*. >^ffl^"T pH 8.0-8.5 C«M#Ltta<- 

^i£t4W#bt, Kt5*icl.5 N i£|g? (50 ml)*in*.s VftH LtcttWi^m 

d^>:>^-^=4 : 1**) -C^LTFmoc-Gly-Gly-Phe-Gly-OH (151 
mg)-£f#fc 0 

^H-NMR (DMS0-d 6 )6: 8.28-8. 32 (m. 1H). 8.08-8.12 (m. 1H). 7.85-7.89 (m. 2H). 
7.68-7.72 (m.2H). 7.57-7.65 (m, 1H). 7.38-7.43 (m. 2H). 7.29-7. 34 (ra. 2H). 
7.20-7.25 (m.4H). 7.14-7.17 (m. 1H). 4.45-4.52 (m. 1H), 4.26-4. 30 (m. 2H). 
4. 19-4. 24 On. 1H). 3. 77 (dd. 1H, J=5. 6. 16. 7Hz). 3. 58-3. 69 (m. 4H). 3. 42-3. 52 
(m. 1H). 3.06 (dd. 1H. J=4. 0. 13. 5Hz). 2.78 (dd. 1H, J=4. 0. 13. 5Hz). 
±T#t>n/wFmoc-Gly-Gly-Phe-Gly-OH (24 mg) „ Tl&©5t : 
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OH OBZ 



O 



OH 



-Cg^nS * * 7 - -rt/SISM* (D51-7059: 9. 10-O-(2-T E J s.^- 'J >)-13-0-[3 
-(tert-y h + v/^^t:-;!/? E y )-2-t Ka + ->-3- ~? x-;1/]-/daV -Y ;U- 

^tFu/<*f> III) (20 mg) *J:tfN-t Ko**>X?->> 
-f = K (7 mg) ^N,N-v?yf;l"fwl/A7; K (1 ml) lZfefflLtz 0 Z. <Dig{&& 4 °C 
lZ'f%i$Ltz&. N. N'-^>? u^5-is )b-h )VK : J 4 = K (9 mg) ^iST 

A?D7^77-( - (j&itiffi : uu* : * 9 / -n> = 96 : 4 ig$D T*t 
Si LTFmoc-Gly-Gly-Phe-Gly-D51-7059 (21 mg) £f#/c 0 

^H-NMR (CDClg) <5 : 8. 06 (d, 2H, J=8. 1Hz), 7. 75 (d. 2H, J=8- 1Hz). 7. 18-7. 61 (m, 
23H). 7. 62 (dd, 1H. J=7. 2. 8. 0Hz), 6. 07 (dd. 1H. J=7. 9. 8. 8Hz). 5. 98 (d, 1H. J=4. 
8Hz), 5.63 (d, 1H. J=8. 8Hz), 5.00-5.40 (m,4H), 4.92 (s, 1H), 4.60-4.69 On, 211). 

4.41 (d. 2H, J=6. 4Hz), 4.35 (d, 1H, J=8- 0Hz), 4.29 (d. 1H, J=8. 0Hz), 4.21 (t, 
1H. J=7.5Hz), 3.96-4.07 (m, 3H). 3.73-3.86 (m,4H). 3-37-3.41 (m. 1H). 3.19- 
3.23 (ra, 1H), 3.00 (dd. 1H.J=8.0, 13.5Hz), 2.85-2.89 (m,3H). 2.29 (s, 3H). 2. 
05-2.40 (m,4H), 1.57 (s.3H), 1.56 (s. 3H), 1.53 (s.3H), 1.40 (s.9H). 1.22 

(s, 3H). 

Mass (FAB); m/e 1413 (M+Na) 

±f&T'#£ ft fcFmoc-Gly-Gly-Phe-Gly-D5 1-7059 (21 mg) £ ? d o y > (1. 
8 ml) Visit's (0.2 ml) £inix.fc&x 1ST 1 &tz 9 

Z.<D U fiffri] a v ^77^ - (*&&& : 'J ? n n / ? > : 

y-;U = 94: 6 jg$&) TftSU UTGly-Gly-Phe-Gly-D51-7059 (16 mg)£-*#/c 0 
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l H-NMR (CDC1 3 )<5: 8.10 (d, 2H, J=8. 1Hz), 7.89-7.94 (n. 1H). 7.62 (dd. 1H, J=7. 
2,8. 0Hz), 7.45-7.50 (n. 2H). 7.17-7.42 On. 12H), 7.10-7.16 (m, 1H), 6.97 (dd, 
1H, J=5. 6.6.4Hz), 6.08 (dd, 1H. J=8. 0, 8. 7Hz), 6.02 (d, III, J=4. 8Hz). 5.62 (d. 
1H.J=11. 1Hz). 5.23-5.30 (m. 1H). 5.23 (d. IH. J=7. 2Hz). 5.10 (s, 1H), 4.98-5. 
00 On, 1H). 4.60-4.63 On, 1H), 4.38 (d, 1H, J=8. 8Hz), 4.33 (d, 1H. J=8. 8Hz), 4. 
13 (s. 1H), 4.04 (dd, 1H.J=5. 6. 16.7Hz). 3.93 (dd, 1H, J=5. 6. 16. 7Hz). 3.82 (d. 
lH.J=7.2Hz). 3.73-3.82 (n.2H). 3.43-3.49 (m, 1H), 3.30-3.38 (m,2H). 3.24 
(dd. 1H, J=6. 4, 14. 3Hz), 3. 04 (dd, 1H. J=8- 0. 14. 3Hz). 2. 89-3. 07 On. 3H), 2. 30 (s. 
3H). 2.01-2.50 (m,4H), 1.70 (s.3H). 1-62 (s.3H). 1.61 (s, 3H). 1.40 (s,9H). 

1.26 (s,3H). 
Mass (FAB); m/e 1169 (M+l) 

Jg>(_h©^i*-C^fi5cL/cGly-Cly-Phe-Gly-D51 -7059(33 mg) £N. N-^ / ;U*;UA 
7;F (0.5 ml) IzmMZ-Sfco coig&ic. #J24-e*#*z* ;M?*-> / f-ju-r** 
h -5 >tf »J 7 ;l/3-;l/© h 'J jc^-jVT — V (180 mg) ©N. N-v?y ^f-jV^iU 
A7;K(7 ml) *§fl£> l-xF + ^M-W- *h+H2- i> t Kn*-> + 
y ') > (180 mg) fcjffiifcill!*., lfe«#Ufca<££l£3-ti:fco c©>Ki£&© 

4 ml-To^^lO ml 0x^y-;^i:iTl/Co * ti^'tuz 3 M Jfcffc:*- h U * A 7 fc 
(2.0 ml) v?if-;UJ:-7 L ;K25 ml) £iJD;fC. tfrtti LfcfctJR^&'WS-fll 
(2500 rpm. 8 #) <3£li6rc 0 d©fctS£*^ y -;l/Ti5fc^Lfc«> 7fc{Cjgft? 

Bio-Rad AG 50W-X2 (200-400 /r>^ Na + I) (E& 15 mm. g£ 

85 mm) K©-tK TKTigffl U «Wtt 1 »JK- Gly-Gly-Phe-Gly-D51-7059 

(10 mg) £N. N-v'y f;l/*;U7 5 K (0.5 ml) ^J24"C^#/c^ ^ 

/ "f- 71/^* X h7>f^'J 7 3 — ;l/© h <J ;tf-/l/7 >^e— * Aig (60 mg) 
fflN,N-^fM;^7; K (5 ml) 1-x h *7l/sK-^-2- 

1,2- >>fc Ko + i/t; »; X60 mg) ©N, N-v>/- f;^twl/A7 ^ K(0.25 ml) 
^Nltfdia*.. ^iST— tfe8t#l,tt -©SiSftfcIO ml ©i^y- 
;U*K7ffiTUfc:gU 3 M ^fc^- h 'J SAzMgJK (2.0 ml) > -?xf ;ux-f ^(25 
ml) ffimLfctt«*»4>fl*t (2500 rpm, 8#) K J: C©«: 

-^T'ft^L/c^ 7KK&8?L> Bio-Rad AG 501-X2 (200-400 /• *y •> 
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^> Na + *7i» (E*I 15 mnu fi£ 85 mm) 7kT?gajL> jg£ii7f£2£ 

L/c&. g(iJfeie»LTlRia<fc^ (208 nig) £*#/c 0 *4t&<fo£0. 1 M igfc* h 'J 
* A7fc^#j£lC?lg8?&, GPC (77^A :fV- TSK Gel PW-4000XU g& : 0. 1M 
NaCK SfEi§ : 0.8 ml/rain ) T , ##rL/cij&^ Jk^it^com^mSL^^^ Y 
)\y ^ / -JU : 7K= 10 : 1 jgffc. 1.69 mg/ml) £-*ft-£'ftEI22:fc J;tfg|23ir^-r 0 

*it&®(?>&mit&vamm(D^m.z * ? / ->\> ■. 7j<=io : 1 mm^-cn 240 nm 

#J56 : *mMa>m%!}te&&.<Dm.mmftm 
miitmm&yj-mz* 0 Meth a m^-^^x^^L cii*6E) . m\*>v>mm 





^SGng/kg) 0 






10 


100 




5 


99 




2.5 


95 




1.25 
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"ESMt^SUM 

0J57 : ^%W<oaS«f«^(»<PfitJa«^ffl 

b Mi SC-6 Offi^^7- h'v^ (BALB/c-nu/nu, if) CD^fi&SB&TK 

SC-6 m«5*- (1P5E) 0 ®mk2A B B fc^ltffl 
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^-^■fi(mg/kg) 








60 
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